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THE REFLECTOR—THE TELESCOPE OF THE FUTURE.—(See page 30.] 


Design of a five-foot reflecting telescope, showing how compact is the entire installation. 
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le me proposes that the railroads should which would relegate the British fleet to seeond 
further utilize their air rights by building above their tion among the world’s navies—a result which we & 
express ard freight tracks, elevated structures sider to be entirely possible 
d for a high-speed, electric, suburban service Another of the lesser units of warfare. which is bold 
ds that connect our cities with the outer challenging the battleship supremacy is the subma 
this authority, have not as vet seen the Recent maneuvers of an arduous and extended ¢} 
of departing from the time-honored custom of ucter have proved that the submarine is safi 
face niv f thei inds for icl worthy aceurate ind capable of thorough nt 
t of running over these tracks a heterogeneous Its radius of action is being very rapidly increased 
[ tral expres paussengel OCcn passengel are also its size and its above-water and under-wa 
freight, is that the express and limited trai are speeds For many years we have believed that thy 
‘ ight of the road and commuter and freight submarine would ultimately develop to a size and speed 
e to drag along ua best they m: This which would enable it to cruise with battleship fleets 
£ of trathe has produced such dissatis upon the hig Ses If the day ever Comes when tw: 


imong the commuting public and shippers of 


erchandise, that many tilroad managers | e pub 
declared that they wish they might be entirely 
relieved from the obligation of serving suburban com 
Another difficulty that the concentration of local 
t ‘ within the rush hours of night and morning 
esults in the railroad plant being rarely used to more 
ten per cent of its full capacity; which, in turn, 
impose the need for comparatively high fares with 
hich to pay unproductive fixed charges 


construction of separate overhead tracks would 





ot only lengthen the distance to which the commuter 
could travel within an hour's time, but, through suit 
ible co-operation with municipalities, the old-fashioned 
concentration of travelers at congested terminal cen 
ters might be replaced by a system of marginal sub 
or elevated routes, that would permit of a ready 
culation of travel in the cities, with frequent stops 
he business and manufacturing centers 
I cheapen the cost of service, a graduated range 
f fares is suggested for the different hours of the day 


comparatively high rates in the rush hours, with 








ening charges before and after such hours Mr 
Wilgu states that an increase from ten per cent of the 
road’s twenty-four hour capacity to 20 per cent 
uld cut the fixed charges per passenger in half and 
duce the total cost by some per By thus 
eparating the commuter from the he 
dk trur ine service: | iffording u 
cu tion of trains 1 the cities ind by g 
e fares s« s to distribute th peak” or highest load 
f tratfie ove onger periods of the day, the rapidity of 
I Th Se ct vould be incre ised, its cost would be 
decreased, and a irger number of city workers with 


their families could live among more congenial and 


healthful surroundings 


Is the Supremacy of the Battleship Challenged? 
T the present stage of the development of naval 
warfare the battleship is supreme, or to speak 
more conservatively, it is believed to be supreme 

In our own navy, at least, it is held that in spite of 

the high degree of perfection to which the other various 

units of offensive and defensive warfare have been 
carried, the issue of a naval campaign can be definitely 
decided, only when battleship is lined up against bat 
eship in the final supreme test 

Ni ilthough the general proposition that a naval 
ir can only be won by the destruction of the enemy's 
battleship fleet is undoubtedly correct, it is not equally 
certain that battleships can be destroyed only by bat 
tleships So great has been the development of the 
ting smaller units of warfare, and so pregnant with 
ilities are some of the newer means of attack, 
otably by the aeroplane and the dirigible, that the ques- 


irises as to whether the final outcome of a naval 


‘ 
campaign lies so completely with the battleship fleet 
s is commonly believed Thus the torpedoboat de 
trover has developed lh size speed and efficiency to 
point which entitles it to be called not the torpedo 


boat—but the battleship-destroyer Destroyer fleets are 


yw composed of boats so fast, so seaworthy, and so 


bly handled, and they are employing tactics and de 
ice 0 ove and bewildering to the enemy, that the 
time has gone by when thev have to wait for the cover 
f night or fog in order to make a successful attack 
it close quarters.- It was only last year that our daily 
press reported a successful attack by destroyers on a 
battleship fleet, made under the bright light of a noon- 
, 


dav ] Under the methods employed, the destroyers 


found themselves steaming at thirty knots parallel with 


the battleship line at a distance of not over 2,000 yards 
vhich is point-blank torpedo range), and they were 
doing this with a clear vision of the position of the 


enemy's individual ships, and under conditions which 
‘ red it impossible for that enemy to locate the 


f the destrovel r deliver any effective fire 


During a recent interview with a German naval 
statement was made to the writer that 
though the great superiority in battleships of the 
British navy would render it likely in the eventuality 
of hostilities that the Germen navy would be crushed, 
the high degree of efficiency of the German torpedo 


fleet was such, that the victory would be won at a cost 


opposing fleets line up at, let us say, ten or twelve 
thousand yards battle range, each battleship with 
fifteen to seventeen-knot submerged speed submarine 
under its lea, it will be entirely possible that the issue 
of the day wi be decided, not by gun fire. but b 
10-knot torpedo discharged from submarines at point 
blank range 

And now comes Rear-Admiral Fisk with his bold 
proposal to substitute the 50-mile aeroplane for the 15 
mile submarine. Fisk would carry the torpedo strapped 
below the body of the aeroplane, from which it would 
be dropped by releasing a latch In delivering the 
attack, the aviator flies at a high elevation to within 
point blank range of the battleship. He then swoops 
rapidly downward to within ten or fifteen feet above 
the water, directing his flight so that on reaching the 
proper elevation, the torpedo bears true on the targe 
The latch is then released and the torpedo engin 
started by the act of releasing, drives the missile 
straight for the mark 

Now every gunner knows how difficult it is to judge 
a range that is rapidly changing both its vertical and 
horizontal position To hit the aeroplane during its 
downward flight would be a matter of pure good luck 
No spotter would be available to send corrections to 
the range-setter, and any gunner must admit that, if 
an aeroplane could be built of sufficient power to cari 
a torpedo in the manner proposed, such a form of 
attack would present great possibilities 

This article must not be taken as a plea for reducing 
the size, gun-power or weight of armor of the present 
battleship. We must meet displacement with displace 
ment, speed with speed, and gun with gun, if e 
not to be found wanting in the day of trial. The next 
five years will see a remarkable development in the 
three methods of attack above outlined, and it wi 
take another battle of Tsushima to determine whethet 
our present Nevadas” and “Pennsylvanias” are the 
best types to meet the average conditions of modet 
warfare, or whether there must be a revision of type, 
such as resulted from the lessons of that famous co 


flict in the sea of Japan. 


Experiments in Electroculture 


HE stimulation of plant growth by means of 
electrical currents has now been carried on 
over a period of 167 years; and to this day it 
is hard to point to any tangible and generally applicable 
results of these investigations, nor has this mode of 
cultivation yet entered into the calculations of the ordi 
nary agriculturist or horticulturist. In a voluminous 
work on electroculture recently published by Dr. <A 
Bruttini of Rome it is stated that 1S7 persons are 
known to have carried on experiments in this field. Of 
these, 135 reported favorable results, 21 were doubtful. 
while 33 found the application of electricity to plants 
to be distinctly unfavorable \ majority of the first 
group employed more or less unscientific or supertficia! 
methods. Nevertheless electroculture continues to be 
the cherished dream of many present-day experimenters 
as is witnessed by the fact that an “International Con 
gress of Electroculture”’ was held at Rheims last 
autumn. 


Micrometer Observations of Phoebe, the Ninth 
Satellite of Saturn.—-In No. 4651 of the Astronomisch: 
Vachrichten, Prof. FE. E. Barnard of Yerkes Observa 
tory publishes the results of observations made with 
the 40-inch reflector at a time when Saturn was 26 
degrees higher on the meridian than when the stellite 
was discovered in 1906. “The satellite was sought for 
on the night of December Sth After making a sketel 
of the 514’ field,” Prof. Barnard states, “I began meas 
uring the faint stars. It was then noticed that a star 
marked 14th magnitude, close north preceding a 12% 
magnitude star was changing its position. This proved 
to be Phoebe. A similar case occurred on December 31st 
when I had marked it 14th magnitude on a sketch and 
had measured a much fainter star for the satellite.’ 
Prof. Barnard concludes that when the seeing is good 
Phoebe must easily have beep as bright as the 14th 
magnitude. Under similar conditions it should be 
observable with moderate sized instruments.’ Prof 
Barnard states that the satellite is following almost 
if not exactly, the ephemeris of Dr. F. E. Ross, given 
in the American Ephermeris. 
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Engineering 

Dreadnoughts Shoot Better Than Pre-Dreadnoughts. 
—The British return of the tests of gun-layers for last 
year shows considerable improvement in the marksman- 
ship of dreadnoughts; it shows also that the larger the 
gun the greater is the accuracy. The percentage of hits 
out of rounds fired is: for the 13.5-inch, 57.9; 12-inch, 
51.3: 9.2-ineh, 53.2; 7.5-ineh, 47.1; 6-inch, 50.9. It is 
estimated that out of 403,750 pounds of metal fired from 
dreadnought ships, 233,000 pounds, or 57.7 per cent, 
struck the target. 


Air for Submarines.—The use of peroxide of sodium 
for renewing the air in the confined quarters of sub- 
marines, which was first promoted in France by Profs. 
Desgrez and Balthazard in 1897 and since then adopted 
in the British navy, has been lately tried with oxylithe 
on board the submarine ‘‘ Argonaute”’ of the French fleet 
at the naval establishment of Toulon. On this occasion 
the submarine remained under water for 12 hours. It 
eontained a crew of 21 officers and men, together with 
the two members of the testing commission, and the 
results as a whole were recognized to be excellent. 


Protecting Iron and Steel from Corrosion.—In an 
industrial note United States Consul Albert Halstead 
of Birmingham tells of a process for protecting iron and 
steel from corrosion which was called “ferro-zincing’’ or 
“jronizing’’ and is a cold electric process. It is claimed 
to be suitable for coating plates, angles and channel iron, 
built up structures, tubes and cylindrical vessels, bolts 
and nuts, small castings and forgings. It is said to be 
cheaper than other similar processes, the cost being de- 
pendent upon the nature of the articles and the thickness 
of the coating required. 


A Tidal Ferry.—A new type of steam ferry has lately 
been put in use at the port of Hamburg. It somewhat 
resembles a craft used in England for a few years past, 
and is characterized by the fact that the main deck is 
movable and can be raised or lowered by as much as 15 
feet, the deck being strong enough to earry six large haul- 
ing wagons. The daily variations in the tide level at 
Hamburg made this kind of ferryboat necessary. Of 
170 tons displacement, the new ferry is 120 feet long and 
50 feet wide and carries triple-expansion engines giving 
650 horse-power. When the boat enters the wharf it 
comes into a small and completely sheltered dock. 


Twenty-seven Miles of Subway Constructing.—-The 
last report of the Public Service Commission for the 
month ending June 15th shows that eighty-one million 
dollars is,being expended on twenty-seven miles of the 
New York rapid transit subway. Since practically all of 
it will have four tracks, it can be said that about one 
hundred miles of single track is under construction. The 
work is being done by fourteen contracting firms, who 
give employment daily to some six thousand men. Of 
this work, the Fourth Avenue subway and the Center 
Street loop between the Williamsburg and Brooklyn 
bridges are practically completed. 


What Might Have Been.—A striking comparison is 
drawn by our contemporary The Navy between our 
foreign trade carried in American ships in 1826 and to- 
day. Attention is drawn to the fact that if the water- 
borne foreign trade of the United States were per capita 
equal to that of Great Britain it would amount to $14,- 
000,000,000 per annum and if our foreign carrying trade 
in American ships were the same proportionately as it 
wa; in 1826, when it was 90 per cent of our total foreign 
trade, it would amount to-day to $12,600,000,000. Last 
year, as a matter of fact, it amounted to only $322,451,- 
565. 

Two Thousand Engineers Wanted.—Attention is 
drawn by the Engineering Record to the fact that the 
recent act of Congress authorizing the valuation of rail- 
Ways institutes a work so large that probably about two 
thousand engineers will be needed to fill positions rang- 
ing from those of a minor character in field parties to the 
responsible work in charge of divisions. All of the posi- 
tions are to be filled through civil service examinations. 
Engineers with the necessary training will find it to their 
advantage to give the ferthecoming examinations careful 
consideration. The salaries paid for this work will prob- 
ably be at least as high as those paid by the railroad com- 
panies for similar work. 

Death of a Well-known Shipbuilder.—The recent 
death of Edwin S. Cramp, formerly vice-president of the 
William Cramp & Sons Ship and Engine Building Com- 
pany, the second son of Charles H. Cramp, marks the 
death of another member of a family that will always be 
famous in the annals of American shipbuilding. It was 
his grandfather, William Cramp, who founded the large 
shipbuilding plant on the Delaware River. In later years 
it was this firm that figured so conspicuously in the up- 
building of the American navy under the régime of Secre- 
tary of the Navy Tracy. It was under the presidency 
of Mr. Cramp’s father that the firm built the fast ‘com- 
tnerce-destroyers “‘Columbia” and ‘‘ Minneapolis,” and 
it is to the eredit of the firm that some twenty years ago 
the latter ship, on trial, maintained a speed of over 
twenty-three knots, 


Electricity 


High-frequency Generator.—According to recent press 
dispatches, an English engineer, William Durtnall, has 
invented an electric generator designed to produce heavy 
current with an alternating frequency of some 30,000 to 
100,000 oscillations per second. If this be true the gen- 
erators should play an important part in wireless tele- 
graphy and telephony. 


Bird Perches on Line Poles.—In the rules and regula- 
tions for bare transmission lines, published by the Ger- 
man Association of Electrical Engineers, it is prescribed 
that the poles and cross arms of transmission lines be so 
designed as to provide no footing for birds. In carrying 
out this regulation a German firm has designed a pole 
provided with a perch at the top on which the birds may 
roost. The perch is merely a T projecting from the pole 
proper, the latter being provided with a conical cap, so 
as to afford no footing for the birds. While the brackets 
and cross arms are not absolutely devoid of roosting places 
they do not offer as attractive a perch as the T at the 
top of the pole. 

An Electric Lamp for the Dark Room can be placed 
very conveniently beneath a transparent glass dish for 
use in developing plates. Photographers know the incon- 
venience of having constantly to remove the plate and 
hold it up to the light to see whether it is finished. This 
can be avoided by eutting out a square opening in the 
bench, covering it with a glass plate, then putting one of 
the usual pressed glass trays upon this as a support. 
Under the table is an electric lamp arranged to give a red 
light. A somewhat strong light can be used, flashing it on 
momentarily by a foot or knee push, or any suitable 
switch. The usual dark-room lantern can also be re- 
tained, putting on one or the other light when need be. 

Wireless Determination of Longitude.—In a paper 
read before the British and French electrical engineers 
at Paris, Commandant G. A. Ferrie described the sys- 
tem employed in sending out time signals from the Eiffel 
tower, whereby even an unskilled person can estimate 
how much his clock or watch is fast or slow to within half 
He also described the recent experiments 
conducted between the Eiffel Tower Station at Paris 
and the Arlington Station at Washington to determine 
the difference of longitude between the two cities. The 
experiments are to be resumed next fall, and by using 
photographic galvanometers with rapid vibrations super- 
imposed by a tuning fork, it will be possible to measure 
to within 0.001 second. 


a second. 


X-ray Moving Pictures.—Moving picture views made 
with the X-rays are quite a novelty, and the German 
scientist Dessauer now succeeds in producing them by an 
apparatus of his make which gives such powerful X-rays 
that he can take six photographs a second in this way, and 
he works a cinematograph which shows the movements 
of swallowing, the throbbing of the heart, and the like. 
The apparatus for producing the powerful X-rays em- 
ploys an improved current breaker in the primary of an 
induction coil which gives rapid break and enables him 
to secure secondary current from the coil of much higher 
power than usual. Using this device in connection with 
an X-ray tube he obtains rays which enable sharp and 
rapid radiographs to be taken. 

Direct vy. Alternating Current Between Trollhatten 
and Copenhagen.—In estimating the cost of generating 
and transmitting current from Trollhatten to Copenhagen 
a three-phase, 100,000-volt line and a direct-current 90,- 
000-volt system were considered. The latter which called 
for 20 generators in series, under the Thury constant- 
current system, was found more economical and was 
adopted. Its chief advantage lay in the ability to trans- 
mit current under water without transformer stations, 
two cables being employed instead of four cables as 
would be required in the alternating scheme. The alter- 
nating system would eall for three transformer stations 
and a frequency-converter station, converting from 25 
eycles to 50 eyeles. According to estimates made, the 
continuous current system shows a saving of $400,000 
on the cost of installation and $40,000 on the annual cost. 
The distance from Trollhatten to Copenhagen is 204 miles, 
three miles of which is under water. 

New Electric Locomotives for Swiss Railroads.—The 
Swiss Federal railroads are soon to make use of two eleec- 
tric locomotives of a new type which are now in con- 
struction at the Brown-Boveri works and are intended 
to work on three-phase current. The new locomotives 
have two newly-designed electric motors of 1,000 horse- 
power size. Four driving axles are used, with driving 
wheels coupled on a new system, and this allows of raising 
the motors on the locomotive truck so that they can be 
more readily inspected than heretofore. This also raises 
the center of gravity as experience shows to be necessary 
for good running. The truck has two non-driven axles. 
The driving wheels are 4 feet 2 inches in diameter and 
the idle wheels 2 feet 8 inches. Four speeds are 
given the locomotive by modifying the number of pairs 
of poles in the motor by proper electrical connections for 
giving 6, 8, 12, and 16 pairs so as to run at speeds between 
18 and 45 miles an hour. The locomotive can develop as 
high as 2,800 horse-power at full speed, 


Automobile 


Kerosene Taxable Abroad.._Whether kerosene as 
motor fuel ever is taxed in England, as several times has 
been hinted would be the case, the possibility is at least 
likely. The Home Secretary recently has stated that 
under present laws it is taxable under the definition of 
motor spirit, provided it comes into general use and gives 
evidence of proving reasonably efficient fuel 


Berlin’s Motor Cabs Increasing.—-Recent traffic re- 
turns for the city of Berlin indicate that the number of 
motor cabs at present in service is 1,218, as compared 
with 1,065 a year ago. On a like basis of comparison, the 
horse-drawn variety numbered 3,298 a year ago and 2,773 
at present. In other words, while the number of motor 
cabs increased by 153, the number of horse-drawn cabs 
decreased by 525. 


Killing Two Birds With One Stone.—In line with the 
clever foreign practice of combining the manufacture of 
motor cars with the production of sewing machines and 
guns and what-not, one British dealer has developed an 
unusual scheme for reducing ‘‘overhead expenses.” He 
uses his demonstrating cars also for hire purposes and in 
this way makes them pay the expense of demonstrating, 
which in many cases is high. 


Supplying Steam to Carbureter.— Patent No. 1,059,- 
967, granted to Harry A. Babbitt of Little Roek, 
Arkansas, provides means by which steam may be 
injected into the carbureter of an internal-combustion 
engine for increasing the efficiency of the explosive charg: 
and regulates such supply of steam, the steam being de- 
rived from the overflow water from the jacket by heat 
ing it by the exhaust. 


A Gasoline-electric Truck.—A somewhat novel Euro 
pean combination is that of a power wagon and an elec- 
tric-car truck. The truck is designed so as to allow of 
carrying the loaded power wagon bodily and thus trans- 
porting it over the tramway rails to the railroad depot, 
where the load is charged upon the railroad cars, then the 
empty wagon comes back by the tramway as before 
This effects a saving in wear, for the distance from the 
place where the wagon takes on the merchandise, to the 
tramway, is comparatively short. All that is needed is 
to modify a car truck by putting on a pair of hinged 
channel bars in the rear which can be let down so as to 
form skids upon which the power wagon may be draw: 
up by means of a winch. 

Motoring Increasing in Switzerland.—Despite the 
numerous obnoxious laws that have been leveled at the 
heads of motor tourists in some parts of the repubiie of 
Switzerland, recent returns show that the namber of 
tourists visiting that country increased during the past 
year instead of diminishing. Altogether, some 9,000 
automobile tourists entered Switzerland, the average stay 
being calculated at 13 days, and it is estimated that 
their expenditures approximated $3,000,000, which is 
an increase of nearly 33 per cent over the expenditures 
for the previous year. 

Effect of London Taxicab Strike.—Although the strik 
ing drivers of London taxicabs, who but recently have 
returned to work, had all their demands acceded to, it 
probably will be a long time before the industry returns 
to its previous stable basis. During the time the cabs 
were not running, the public became more cognizant of 
the real value of London's excellent tube and ‘bus ser 
vice; the result is that there is evident hesitation to pay 
the heavier tolls of the taxicab men and no inconsiderabl 
number of the metropolis’s 8,000-odd cabs are running 
fare-less. 

Novel Corner-lighting Scheme.—One ingenious mo- 
torist with a penchant for tinkering has evolved a novel 
and simple apparatus for casting the light beams from 
his head lamps around a corner. The apparatus consists 
of nothing more complicated than two strips of bright tin 
vertically supported in front of the lamps in suitable 
swiveling brackets. The front ends of the strips are con- 
nected and from the connection a wire leads to the steer- 
ing column. Hence, it is a simple matter to turn the tin 
strips either one way or the other, depending upon the 
direction of the road; and as the strips normally are in 
the same plane as the light beams they do not reduce the 
efficiency of the lamps appreciably. 

Where Standardization is Needed.— With the present 


method of driving speed-indicating instruments, t! 


1© lMil- 
eating needle shows a tendency to oscillate so rapidly as 
to make accurate reading difficult when the ear is driven 
at speed over other than very smooth roads, and this 
feature suggests that a better method of driving them is 
possible. When the instrument is driven from one of the 
front wheels, as is the present general practice, the houne- 
ing of the wheel, with consequent slight spinning, is re- 
flected instantly in the meter. At least one manufac- 
turer has solved the difficulty by the simple expedient of 
affixing the driving gear to the propeller sha‘t, and his 
action points out wherein a material improvement in 
mounting and driving can be made. Such a location 
requires a less flexible shaft than does the front wheel driv- 
ing method and the shaft itself is less lieble to be broken 
through accident, 
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lhe Arches of Mexico 
Relics of Early Spanish Engineering 
By Mary Worrall Hudson 
i Mexi hen the is made without wedge-shaping the large stones simulacra of the natural gem have attained ome of 
I, | I juestador itti three layers of thin stones between the large them almost defying detection save under the close 
he i i ‘ the top of the curve and two layers of thir scrutiny of the keenest experts 

tones between the thick ones on the under side of the Hence an account of the methods employed in their 

tra y } ‘ ‘ making as described in Les Annales is exceeding in 

" tec itl l ring teresting 

of architecture rhe Artificial Pearls The simplest forms are uniformly spherical and are 

Vi ‘ ther than light—eve1 , ew industry of manufacturing artificial pearls has merely glass balls blown by means of tubes of varvir 
ilways graceful Many developed enormously of late years, both in extent, size More ingenious and more natural-looking are the 
they lack in scien ind in the remarkable degree of perfection which these irregular pearls or perles goitrenses. To produce these 

the workman sometimes merely touches the ; 

» * ball momentarily with the end of a red-hot 
et ‘ tube, thus melting the glass at the point 

{ is t of contact and drawing it out irregularly 

f f the In other cases he touches one spot or 
I other of the ball to a flame, at the same 
time blowing gently in the tube. 

The ball is pierced by two holes, one of 


which is caused by the breath of the 


workman, and the other by the hollow in 
the tube at the 


tached from the pearl by means of a 


4 


moment when 




















iT tap 
rt * m These balls are then merely coated in 
Me Phe side with a preparation known as “essence 
i ( of the Orient.” This, despite its elal ite 
leed j i great title, consists merely of pure water hold 
Mexi t ing in solution the scales of the little 
f iwa re known as the bleak-fish | 
f it being Artificial pearls were unknown till 1656 
' det deftly when a French jeweler named Jaquin 
j od ment. a who was fond of angling, noticed that 
f Acar ' I the ciear water which had been used to wash 
la peculiarity bleak-fish (Cyprinus alburnus) contained 
P 1 Spanish a sticky deposit consisting of the beauti 
t et, i ful shining scales of this little fish 
] ! «ol ne The first efforts to use this in simulat 
he edge f ing pearls consisted in coating little balls 
dl of plaster or similar composition with it 
‘ But the eco g quicl wore Z g 
i t duc it Quer the “pearls i sorr spect \t 
che tretche make hollow beads and | £g 
ind a half to the interior were more successfu 
e water that beauty and permanence 
ded from the The operation consists in the sucking 
! iwa) I of the liquid into a tube draw it toa ” 
‘ rners of the fine point and then blowing it into the 
. f thi que glass bead, which is then given a rotary 
" f i flat sur motion to spread the coating I 
f ! I Mexican ¢ it? Rai The beads when coated are | ced in 
the irche a sieve whose bottom is covered with 
feet hig! rhe parchment and shaken incessantly till 
nea fix dry Finally they are filled with wax so 
a d to the tow1 as to be less fragile and a little bh ie! 
fa wzh the gener: To produce beads of ultra-fine quality 
factor whose and remarkable sheen, skilled workmen in 
! 1 t piaza the troduce traces of an exceedingly fusi 
\l Vi dk i and volatilizable metallic a 
\ W nei and a The glass employed is of a specific cor 
! irches position, specially manufactured for tl 
I quedue tha purpose in the form of long tubes or rod 
f af y it Chapul 
wa al, ti Lanthanium and Bacteria 
i ‘ tinuous base oo of lanthanium appear to have a ’ 
a from arch to arch / special action upon microbe life such 
together at the as is not observed with other rare earth 
These arche metals. For instance, when a culture of 
r ore iry vehicles to the microbe B,. subtilis is made on the 
surface of a liquid medium, it develops 
| ibove the su and forms a film which is quite charac 
f ! 1 that and teristic. In a paper presented to the 
' ; t ucl Eee se " ee ee Société de Biologie, A. Frouin noticed that 
' Mi decreed the fa f Aqueduct at Queretaro, arches 80 feet high. this property of film formation kept up 
d iqueduect \ few when weak solutions of different salts of 
he lone remain, but rare earths were added to the culture 
‘ eft of the com ° medium, except for salts of lanthanium 
! jueducts in the vicin In this latter case, in a culture medium 
f Mexico as there is containing 1/1,000th part of sulphate of 
Claudia at Rome the metal, the microbe will develop in a 
dl d ! to homogeneous manner, but no longer pro 
Mi duces the film such as is always formed 
I l n that is seen under the usual conditions. On the other 
t Mi city may be hand, after culture in a medium contain 
eer the aqueduct ing this metal, the microbes can be trans j 
() necting base ferred to a normal medium and are now 
: . les of which seen to develop as usual with formation of , 
, ! the characteristic film. This special «a 
I Me the mason tion of a rare earth upon a microbe i 
is « d mall, or rathe remarkable, the more so as it does not 
tink laid = alter appear to hold good with other aerobic 
ate 1 tt g or curve of the Beautiful arches of the aqueduct stretching across the valley at Queretaro. species, 
' 
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NOVEL expedient has been adopted 
fAby the Second Battalion of the New 
York Naval 
and men in fleet 


Militia to train its officers 
evolutions and in the 
“Rules of the Road” at sea. Four minia 
ture battleships have been so constructed 
that they can maneuver on the armory 
floor in the same way that a fleet does 
at sea By cutting the hulls off at the 
water line and mounting them on wheels 
located inside the ship, a striking realis- 
ships are 


tic effect is produced The 


steered by men seated so that their heads 
come under the forward fire control masts, 
but are concealed by the bridge and by 
weather cloths through which peep holes 
are cut. The motive power is supplied 
under the 


by two men super-structure 


levers connected by gear 


Tiller ropes 


working hand 
ing to the forward wheels 
run from the steering wheel to an axle 
aft which carries a loose wheel on either 
end and swings freely on a vertical shaft 
so that when the helm is put over, the 
stern swings to starboard or to port. 

The ships are equipped with running 
lights, searchlight, truck lights and Ardois 
system, all connected to storage batteries, 
and with all lights extinguished in the 
armory, night practice can be carried out. 


The various conditions of ships meeting 


at sea, both by day and by night, can be 
exactly reproduced and the proper pro 
cedure explained in detail to a large class 


seated in the galleries. The evolutions of 
a division of ships are carried out by the 
same signals as at sea and the ships form 
column, line, echelon, turn and counter 
th the greatest facility, and af 


march Ww 


ford invaluable practice preliminary to 
the annual summer cruises 
As the 


equipment, they are also 


models are complete in their 
useful in teach 
ing recruits the 


nomenclature of a bat 
tleship 

Apart from its value as assisting in the 
instruction of the Naval Militia, the fleet 
has proved of great interest to the general 
public. At a recent review of the organi 
zation, about five thousand people for the 
first time saw how a fleet of battleships 
is maneuvered in cruising and battle for 
mations and a very realistic exhibition 
was also given of a night blockade, one 
vessel lighting up a harbor entrance with 
its searchlight, while the others cruised 
around on circular blockade with all 
lights out or screened 

The ships were constructed under the 
direction of Commander Kingsley L. Mar 
tin by the Chief Gunner's Mate of the 
fattalion, William H 
sistants at the armory, foot of Fifty-sec- 
ond Street, Brooklyn, N. Y 


Free, and his as- 


News of the Coming Road Congress 
H°~* to systematize the purchase of 

road equipment and materials will 
be explained in a paper to be read by 
Henry G. Shirley, chief engineer of the 
Maryland Roads 


the American Road Congress, which will 


State Commission, at 


be in session during the week of Septem 
ber 20th, at Detroit, Michigan. This pa 
per deals with one of the many important 
subjects to be treated by exper. need engi 
heers, vublic 


officials and road contrac- 


tors at the b 


< meeting. The Maryland 
Commission has working out the 
probler of good road administration in 


been 
a most painstaking and thorough manner 
and Mr. Shirley’s paper will undoubtedly 
present some interesting conclusions. 

Col. E. A. Stevens. State Highway 
Commissioner of New Jersey, will have 
a paper at the Congress on the treatment 
Which he has found 
worn out or 


effective for 
raveled macadam surfaces. 


most 


New Jersey was the first State to adopt 
the State aid plan for road construction 
and consequently has a large mileage of 


water bound 


macadam roads which are 


ing adapted to new traffic conditions. 


Battleship Drill Indoors 


How New York Trains Her Naval Militia 

















Completing a miniature battleship for maneuvering exhibitions. 























Detail constructive plans of practice battleship for naval militiamen. 

















Forward movement of model battleships that can be made to turn and counter- 
march with greatest facility. 


“The Merit System in Road Adminis 
tration,” will form the subject of an 
address by President John A. Melihenns 
of the United States Civil Service Com 
mission, and will undoubtedly attract na 
tion-wide attention. Political favoritism, 
incompetence and indifference character 
ize the administration of our public roads 
so generally as to cause a loss estimated 
by some experts as high as $40,000,000 a 
year. Mr. Mellhenny’s paper will show 
the demoralizing effect of political dom 
ination in road management and point the 
way to an efficient system which will 
mean skilled supervision, continuous and 


practical service and due economy. 


Hardening Fats by Catalysis 
N many industries, such as the making 
7 soap and stearin, and the manufac 
ture of various edible fats, the firm hard 
fats are more prized than those which are 
soft, lardy, or 
hardening the latter has long been sought. 
After many 
recently achieved, so that it is possible to 


oily. Hence a means of 


failures success has been 


change the soft and liquid fats or oils inte 
hard fats with a high 
melting point. 

In principle this consists in the intro- 
duction of hydrogen into the fluid fatty 


corresponding!y 


acids contained in the soft fats and oils 


This depositing of hydrogen takes place, 
according to the Technische 
when the fats are warmed in the presence 
of the Nickel 
and palladium are especially 
such catalyzers, either in the pure puiver 


Rundschau, 
so-called contact-bodies. 


valuable as 


ized state, or in the form of aqueous solu 
tion of various salts of these two metals 
The fat to be solidified is warmed with 
about one fifth per cent of the meta! pow 
der or the solution, the temperature vary 


ing between 100 deg. Cent. and 300 deg 


Cent. for different fats and different 
processes. Then hydrogen is led in at the 
highest temperature required, and when 


necessary the reaction is hastened by in- 
creasing the pressure 2 to 3 atmospheres 

This process is long past the laboratory 
stage and has been applied in various in 
dustries on the large scale, and has beet 
found economical as well as useful. 

An advantageous feature is the destruc 
tion both of coloring matters and of mal 
odorous substances in the fats treated, so 
that a long series of previously inevitable 
purification processes is avoic ed. 

This method will doubtless soon cause 
a revolution in the industries involved, 
and will incidentally extend the 
for hydrogen. 


market 


A Case of Latent Life 
REMARKABLE case of animal leth- 
argy or latent life is found by M. Issel 
among the small crustaceans (Herpacti 
cus fulous) of sea ponds. The water of 
these pools, which lie near the shore, un 


amount of salt 


dergoes great variations ir 
being diluted after rain and concentrated 
in dry periods so much as to deposit salt 
on the bottom. During high tides, when 
the pools are filled with a fresh supply of 
sea water, the crustaceans are very ac 
tive and cover long distances by swim 
ning; but when the salt solution becomes 
concentrated, their movements are grad 
ually slower, and finally they remain on 
the bottom apparently dead. But this is 
in fact only in appearance, for when he 
transported the inert animals to a less 
concentrated water as ordinary sea water, 
they revived in a few minutes and began 


to swim actively. M. Issel calls this un 


usual phenomenon osmotic lethargu, to 
distinguish it from the lethargy produced 
by desiccation or cold As to how long 
such latent life would be maintained, he 
collected inert specimens and placed ses 
eral of them in sea water each day toe 
revive them, and found that after i7 days 


this was still possibl 
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The Reflector—The Telescope of the Future 


Ori 
MM 
i 

e ¢ 
id 

} 

he gr 


inal 


Why the Large Retractor Must Give Way to Mirrors 


Kath, Director of the Smith Observatory, Beloit, Wisconsin 




















1 ‘ ed r vith e mirrors ft me rays falling i Chi is due primarily to 
‘ fi eping them somewhere ! the absorptio Doubling the size of such ens would 
‘ ‘ ire A sma efrigerating pla is used ibout doul ts thickness and it would therefore trans 
he ithe of the Lic Obsery \ it mit only ale -) per cent of the actinic rays his 
s gre Chili ile in insulating « el f oolen means that \ e the let irea has been increased 
ets i ided for the 60-inch mi I 1 Mount four times e amount of light reaching the image 
Wi would o1 ve doubled Now the silver film of a 
eca Efficiency. mirror in good condition reflects about 60 per cent of 
ector | j Dr able that from tt standpoil ot isual the photographic rays rherefore by doubling the aper 
rvat d refrac vive somewhat better ture of ! or, the cht retlected is increased in 
‘ i reflect f the iz r ‘ the same rat the area or four-fold Accordingly 
iter knowledge no really def te test for rge i ents, the reflector is the more efticient 
‘) ‘ ecise difference betwee the twe in it ight-xzras 
ever been carried out, but the f rials Adaptability. 
I l i refract ‘ the A ref t we idapted to most kinds of 
In theor e should be but e differ direct pl vraphie work It can, however, be used 
I t ‘ for both is and spectrographice observations On 
\ 1 iti vevel ire ) ! means so the othet d, the reflector is well adapted to visual 
. { ‘ ive they were 25 vea izo At work and is at its best in spectrographie and direct 
} mic ctiea ill observatious were visu but photographic pplications. It is therefere the more 
ly i I L belie is not far from the truth to say that universa rument. 
‘ , thre f } f moder stl miecal observa Thus f the point of view has been that of the 
graphic At the M \ on Obst working I \ Let us vy take the amateur 
e ne ent of ‘ servations are vis into « sideratic The iverage individual of this 
ost } t I est hatever that the refleetor is class essed tl i superabundance of this 
m4 t vent th e refracto! world’s goods d he therefore usually buys the optical 
ts f a telescope and makes the 
mounting himself Suppose such a per 
sol \ 1 it telescope and must choose 
between refractor and reflector. What 
‘ e do If he will experiment a 
| tle until he is not afraid to do his 
" | \ silvering the writer believes he 
| will feel much better satisfied with a 
tles f fr % to 12 inches aper 
ture tha it { or 6-inch refractor 
costing it e same amount rhe 
ree ( vi show fainte ob 
\ ~ s thei ue < and 
_ for surface cl s bul the image 
(MM a . V be brig r f the same magnifi 
/ y Hloweve he great consideration in 
if 4 \ his « ecti is the following Very 
ty v4 } { . i pa 
i /< ft eople possess e necessary mathe 
NS } ic training and mechanical skil 
‘ > required te nake refractors for them 
/ i Cul vith the exercise 
| 
} f it ‘ care make el creditable 
REFLE , , 
efiec rhus, by means of their 
i 40 v1 I they may penetrate 
Diagram showing relative size of structures required to house two telescopes ty e dent} of space and see for 
s of the same aperture, but of different types themselves the wonders of the heavens 
There el much published in 
" vi ‘ i of ligt of whate cent ears I e m g f reflecting telescopes 
‘ lome ! t nus of the refract lox Lot hat almost one f average telligence and. sutti 
i I I ! easonable to use the stru cient patience chieve this resu 
‘ t adapted dern conditions A friend f YT; riter’s recent completed a very 
e prop I eedon f the reflector from spurious color itisfactor reflector of S inches aperture. The total 
ist ‘ ffects is also of value in visual observatio1 rtic cost, including a s e mounting, was $6. The small 
reflector of the il j the tud f the colors of the stars and in flat had be given to him. but eve if he had been 
truments the ratio may ! i the planet It is so marked that a veteran obliged to bu t, the cost would have been but $10 more 
bserver, who has used the two largest refractors in In the foregoing I have stated some of the more 
rid and also the irgest reflector in operation, important reasons [ believe that, in general, the 
of the front let 1 cent told the writer that for work on the planets telescope of the future will be the reflector. These 
isl ce or twice ie would without hesitation choose the reflector reasons may be summed up as follows The first cost 
cure The reflector There is another point, however, which must be con of the reflector is relative low, and, while it requires 
‘ j dered under the heading of efficiency Telescopes a little more eare tft its more aristocratic brother 
i le I i er creasing 1n siz In order.to have a lens o1 yet this i smut compared with its greater 
nent 1 the care with ror pel m well it must be supported in such a general utilit 
iter has been correct i hat the flexure due to its own weight does not 
ertain large reflectot injuriously deform the optical surface. A lens must be The Compressed-air Transmission Reappears.—De- 
t Phi du supported from the edge. There comes a time when an spite the rebuffs to which the compressed-air transmission 
ad « bustion product increase in size will add sufficient extra weight to has been subjected, two Frenchmen, convinced of its 
ut At the othe produce appreciable deformation and thereby injure value, have brought out a ear in which air is made the 
reflector of the the performance of the telescorx Certain tests made medium through which the power of the engine is trans- 
m « irror wit! vith the 40-inch lens of the Yerkes Observatory lead mitted to the driving wheels. According to the system, 
is pl iphs of th to the conclusion that it would not be advisable to the engine has four eylinders, set in a V, two of whieh act 
Under ordinary condi ma 1 refractor of larger size unless a new way Of as pumps to compress the air in a tank hung to the chas- 
i twice ipporting great lenses is found With a mirror, how- sis From the tank, the air is admitted to two other 
‘ ‘ ir u evel is possible to have the glass of sufficient thick working cylinders direct connected to the rear axle of the 
i ind take ‘ be fait rigid and then have a system of sup ear. In operation, the system works on the same general 
e 60-incl ports so designed as to support the entire back of the principle as do hydraulic transmissions, with the import- 
et 1 the tele mirror and thus completely prevent flexure ant difference, of course, that the air is a great deal more 
I into positio Furthermore, the larger a lens the thicker the glass elastic than is the oil in other systems; hence great claims 
i ded to in much rhis means increased loss of light due to absorption are made for the air systen At present it is being tested 
That this is really a serious matter will be realized out, and though its efficieney has not been demonstrated 
i but 1 l ‘ hen it is known that the great Lick and Yerkes lenses to be very high, it is expected that its simplicity and flexi- 
I ransmit nly about 50 per cent of the photographic bility will overcome the disadvantage of its inefficiency 


bromatic aberration of the lens Enough air is stored to make the vehicle self starting. 
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iven to their customers they find them more is placed, the flies that are hatched, are killed 

Ba papondenrce given ' ple , i a latened, are nied 

rr profitable to handle. The larve hatch in a few hours, always work 

[The editors are not responsible for statements Personally, I much prefer to go into a_ store upward, and become pup in about five days 
made in the correspondence column, Anonymous com and buy an article which is sold at an established The discharge opening being at the bottom does 
munications cannot be considered, but the names of price to everyone. As a manufacturer I feel that not form an outlet for the fly, the liquids are all 


{ will be 


correspo) dents 


withheld when so desired.] 


Natural Toothbrushes 


To the Editor of the SctentiFic AMERICAN: 
Apropos of the Tooth- 


your issue of June 7th, it may be of interest 


paragraph on ‘Natural 
brushes” in 
used by many of the people 
districts. 


black gum are those most in favor, while 


to state that these are 


of our Southern States, chiefly in the rural 


Twigs of the 
strips of thick hickory bark are also used in the same 
manner end of the twig until 


it assumes a brush-like form, and then dip it into snuff. 


Users of snuff chew the 


It is then rubbed on the gums and carried in the mouth. 

I] have Arkansas, and the 

practice no doubt prevails in other parts of the South. 
Washington, D. C. Pau. R. Briras. 


How the Public is Affected by Price 
Maintenance 


observed this frequently in 


Editor of the Screntiric AMERICAN: 


manager of a chain of Southern 


To the 


Two years ago the 


stores said to us “We can easily sell Hoosier cabinets 
to our trade for $10 more than the price you fix, and 
all we ask is that you keep your price list out of our 


territory. The Hoosier name is well known, and the 


much better cabinet than people can buy 


cabinet 1s 


anywhere else for the same money, so why shouldn’t 
we be allowed to make the extra profit we can get 
for it?’ 

When we refused to allow that dealer to fix his own 


price on Hoosier cabinets, he took up an unadvertised 
1 


line of cabinets and is them for the exorbitant 


selling 
Hoosier. 
the price of Hoosier 


profit he wanted to make on the 
Our policy has 


cabinets to a small, fair profit, and to require our agents 


been to limit 


to stick to that strictly As a result, Hoosier agents 


know that they 
and they 


ean rely upon this small profit on every 


cabinet, push the cabinets with confidence 


and success. They have made more profit on these 


eabinets than on a great many other lines of furniture 
on which the price fluctuates The result has been 
an increase in volume of sales, which has lowered our 


us to put constantly 
have had a constant 


cost of production and enabled 
more into the cabinet. We 
fight to keep dealers from pirating the good will our 
national advertising has built up, by getting hold of 
one or two Hoosier cabinets and offering them at a cut 

then other 
of cabinet on which there was a long profit. 


value 


price, and switching the prospect to some 


make 
Under the previous interpretation of the law we 


were able to stop this practice by limiting the sale of 


Hoosier cabinets to exclusive and strictly regu- 


which the 


agencies 


lating the eabinet could be sold. 


With this restriction taken away, there is now nothing 


price at 


to prevent a dealer from offering Hoosier cabinets at 


a ridiculous price in order to draw trade from his com- 
petitor. He will not sell many cabinets at this price, 
but he will n 

push Hoosier cabinets at the legitimate price, and the 
tendency will kitchen cabinets into the 
class of ‘disorganized merchandise” that has 


for the chaotic condition of general furni- 


ake it impossible for the competitor to 





be to throw 
been 
responsible 
ture business in the past 
Tue Hoosier 

New Castle, Ind E. G 


MANUFACTURING COMPANY, 
McQuinn, Sales Manager. 
Price Protection and the Consumer 


Editor of the 


maintenance 


To the 


Price 


ScrENTIFIC AMERICAN: 


is a highly important question 


and one that will have to do very largely with 


the economical purchasing power of a dollar in the 


near future 

We do not beli« ve in a monopoly or in agree- 
ments regarding the fixing of prices hy competitive 
manufacturers, but we do believe that the con- 
sumer is more thoroughly protected when he pur- 
chases an article upon which the manufacturer has 
fixed a selling price than he is in the purehasing 
of an article that has not been standardized in 
this manner 

Our reason for making this statement is: First. 
Because the manufacturer cannot afford to estab- 
lish a price that is too high or exorbitant for his 
product therefore he must give value received. 


Second If he the article which he 
retailed at a certain 


plan his product and 


is assured that 
Is Manulacturing is to be 
price, he is enabled to 
tribution in the 


dis- 
“ manner, thereby 
giving the consumer full value for money expended. 


most economical 


Third Retailers generally prefer to handle stand- 
ard priced articles, and they will tell you almost 
without exception that while they do not make 
as lar a profit on these goods as they do, as a 
rule, on goods which are not standardized, 


on account of the universally better satisfaction 


we would be unable to maintain the high quality 


of our product were it not for the fact that we 
insist on prices being maintained at a_ certain 
standard. Souta Benn Watcn Company, 


South Bend, Ind. S. D. Riper, Vice-President. 


Practical Elimination of the House Fly 
To the 
The 


thoroughly 


Editor of the Screntiric AMERICAN: 


against the been so 


well 


case house fly has 
handled that no further argu- 
ment as to the desirability of eliminating this pest 
is necessary. The 
to death. These 
numerous as compared 


and 


criminal has been condemned 
undesirables, 


with the 


however, are so 
that 
no impression can be made by this means of pro- 


executioners 


A great deal has been written on the 


well 
theories for 


cedure. 


subject, idealists have expounded 
their 
but so far the 
the suggestion of any 
tend to diminish this 
at the cause and see if it is not possible to destroy 
this insect ean lay her eggs. 


Every student of the knows full 


meaning 
years on the lecture platform, 
unable to find even 
practical method which will 


Therefore, let us get 


writer has been 
pest. 


before she 


subject and 


thoroughly well that the house fly is hatched in 
stable manure; one fly will lay 150 eggs a day, 
the progeny of one fly during a season could 


hundred 
to destroy 


multiply to the enormous figure of one 


ninety-five billion. If we 
eggs, 
lime, we also destroy one of the most valuable 
vot , K 
v Hd € MLE | | 


7 ee ri , 
—_~ <a sina 


and 
the larve, or the 


attempt 


by means of acids or 
































Concrete manure pit designed to facilitate 
the killing of flies. 
products of the farm. Lime will release the am- 


monia in the manure and thus destroy to a great 
extent 
various acids are applied. So 
the fertilizing 
time destroy the fly 


its fertilizing value. The same occurs when 


our problem is to 


preserve value of the manure and 
at the 


an opportunity to lay her eggs. 


same before she has 


As the eggs hatch, the larve work upward. 
They never work downward. The habit of this 
insect can be well noted by observing any fly 
trap. The bottom of the trap is always open. 
As the fly’s instinct is to work upward, it never 


finds the opening. 

Some philosopher has said that a problem once 
well and thoroughly stated is half solved. I have 
briefly stated the and keeping in mind 
the instinets of the solution for the 
elimination of the fly itself, 
itself we means of 
serving the fertilizing 

Up to the present 
conserved by the use of 
thus retaining the liquids and therefore the nitro- 
gen. Carry this idea a farther and build a 
econerete tank with a covered top. The tank should 
manhole should be placed in 
venthole consisting of 14- 


problem, 
insect, a 
and in 


presents pre- 


senting also find a better pre- 
value of the 
this 


conerete 


manure, 


time, value has been 


manure pits, 
step 


and a 
the tank, a 
pipe with 
top, or a 


be cireular, 
the top of 


inch or %4-inch screw cap also placed 


through the trap door in the side at 


the top, and two or more discharge openings at 
the bottom. The cover is removed from the man- 
hole and the manure placed in the tank. The 


replaced the manhole, 
batch is placed in the tank, 


cover is immediately over 
and before the next 
a gas or vapor which will kill the fly is forced in 
pipe at the top. There are 


will accomplish this result, for 


through the vent 
many which 
instance, sulphur or carbolic acid fumes produced 
by means of a small furnace placed back of the 
trap door, in the side of the tank, near the top 

By this between the time 


gases 


method, each batch 


and the 
handled 


retained manure can easily be removed 


by long rakes or hoes, or if the tank is 
sufficiently large, a chain conveyor ean be operated 
running 


out the 


across the bottom of the tank, pulling 


contents, which of course by gravity is 


automatically replaced. 


A circular tank 15 feet in diameter and 10 fe« 
high will hold about 60 tons of manure. Such a 
tank placed alongside the stable, at a level lower 


the double 
value of the 


than the stable 
of conserving the 


floor, 
fertilizing 


perves purpose 


manure 
and killing the fly before she can lay an egg The 


size of the tank depends on the number of head 


of stock. On a large stock farm, such a tank 
of above dimensions would cost about $80 and 
would more than pay for itself in one year. 


New York city. ALBERT Moyer. 
How the Retailer and the Public Benefit by 
Price Maintenance 

To the Editor of the Screntiric AMERICAN: 
AS a that his duty lies 
in serving the public, I wish to express my appreciation 


manufacturer who believes 
and approval of the stand which you have taken in 
regard to the right of the manufacturer to establish 
the price at which his product shall be sold to the con- 
sumer. 

The popular conception of this matter, as held by 
the general public, is so erroneous and so inimical to 
their best that I 


of more importance and of 


interests, cannot conceive of any 


work which can be more 
service to the public as a whole than that of presenting 
clearly and concisely the true facts of the matter 

The main object of all manufacturers is to place a 
price on their product which will enable the largest 
possible number of people to buy and use it and at the 
same time yield to themselves and to those who dis- 
tribute their product an adequate and reasonable profit. 

As volume of business is the thing most desired by 
the manufacturer, and as he realizes that the volume 
must depend absolutely on the reasonableness of his 
price, the possibility of his setting a price which will 
himself or his dealers 


be unreasonably high or yield 


an exorbitant profit is extremely small. 
As a matter of fact, out of the several hundred trade- 
has been made to 


marked articles on which an effort 


maintain the price by the manufacturer, | know of 
no instance in which the price has not been lower than 
it would have been if the establishing of the retail price 
had been left to the unrestrained action of the retailer 

The main object of the retailer is to secure volume 
and profit, just as these are the main objects of the 
manufacturer, but the retail dealer’s ideas of the proper 
volume and different 
those of the 


The average retailer believes in securing an abnormally 


way to secure profit are very 


from manufacturer. 
large merchandise 
which 


profit on the greater part of the 


he sells, and trusts to securing his volume by 


offering an abnormally low price from time to time 


on certain articles, which he believes will bring the 
people to his place of business. 

It seems to me that it is eminently unfair that certain 
people have to pay a very excessive margin to obtain 
certain that 


obtain at practically cost as a result of this merchan- 


merchandise other people are able to 
dising system. 

With the right to establish re-sale prices once granted 
high 
price are both eliminated 


to the manufacturer, the abnormally price and 


the abnormally low from 
the scheme of retail distribution. 

The retailer, instead of securing 40 per cent, 50 per 
cent or 60 per cent gross on his retail price, as it is his 
desire to do on the majority of goods which he sells, 
must content himself with the normal 25 per cent or 
33.44 per cent which the prices established by the manu- 
facturer yield him. 

Neither is it 
this product to a point 


possible for him to eut the price on 
where there is no profit in it 


f his com- 


for him, where he undermines the business 


petitor simply for the purpose of getting people into 


his store with the ridiculously low-priced article as a 


bait in order that they may purchase increased quanti- 


ties of the exorbitantly priced articles. 


The educational work which you are doing will, I 


think, help to prove to the public that the greatest, 
element in the high cost of living to-day is the excessive 
and retail distribution caused by too 
fierce competition on the part of the retailer and a desire 
for too heavy a profit on his part, and that the 


cost profit of 
only 
curb to this excessive cost of distribution lies in giving 
the manufacturer the right to establish a reasonable 
price at which his product shall be sold. 
NATIONAL VENEER Propucts ComPany, 
Cuarues R. Stevenson, General Manager, 
Mishawaka, Ind, 
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Carrier Pigeons in the French Army 


By Lucien Fournier 


dispatch tube is slipped over the tail feather. 








4 pair of French military carrier pigeons. 








present era of the 


|i might be imagined that the 
aeroplane and the ireless telegraph 


the wift and f winged messengers which re 
fered nel service in the Franco-German 
and other wars Many persons, indeed, are convinced 
that carrl pigeons now serve only for the amusement 
f fé ! ' nel 

These views are quite erroneous The attention ds 
voted to carrier pigs by the governments of Euroyx 
and pechi ! that of France, show that the se 
vices rendered byw these birds to besieged Paris | 
not heen forgotte ind that at least as 

reat a reliance | et placed upon them 
is upon the m ind erratic Hertz 

I Wi 

1t present |} u maintains twenty 
eight military igeon honses, distributed 


among the fortifications, especially along 


the “aster! irontiel These establish 
ments, which are i charge of the en 
gineer corps, are devoted to breeding and 
training carrier pigeons 

{ have succeeded in obtaining special 
permission to visit the military pigeon sd 
houses f Vaugirard near the fortifica 
tions of l’aris, where the system of breed 
ing and training was explained to me by 
the commanding officer The reader will be surprised 
to learn bow much care is lavished upon the birds. The 
soldiers love the pretty little creatures, and follow their 
educattona rog! with keen interest 

At Vaugirard, as elsewhere, the pigeon houses are 
placed on the roof of a building, and each is divided 
into two compartments by an alley The floor is com 
posed of plaster, covered with a layer of dry and moder 
ately fine sand, which protects the feet of the birds 
from fecal defilement The water vessels are made 
small in order to minimize the quantity of water which 


whenever it 


the 


the birds scatter in bathing, but is possible 


© have a suppiy of running water on 


roof of the pigeon house commodious 
basins are there installed, in which the - 
birds can bathe freely and thus rid them 

elve 1 verm! 

In all cases abunda ventilation is pro 
vided, about » cuble feet of space being 
usually allotted to each pair of adult pig 
eons and 0 cubic feet to each young bird 
In order to facilitate the circulation of 

ir, th f tl pigeon house is never 
plastered, exce i untainous or other 

id region 

Phe lewita f the house is a mat 
ter of importance Nearly all of the 
French pigeon houses face approximately 
nerth-northeast, or inp a direction opposite 
to most rainstor The administration 
takes care not t ice pigeon houses near 
telegraph or ¢ phone lines, which might 
injure birds riki them in flight 
Large tre aml high buildings are also 
bjectionable becau they afford conveni 
ent perches for pigeons willing to shirk 
their fivi exercise The cages are in 

meat in class sashe il rder to keep out 


rodents, and neighboring chimneys are 








covered with wire netting to prevent 





young pigeons from falling into them. All 
of the military pigeon houses are connect 
ed by telephone with the offices of the 


‘ngineer cor 


As a rule, each house contains 


bigeoL 


geons ready for mobilization. To maintain 


effective force requires one or two compartments of 


0 adult pigeons, a compartment of 200 young birds of 
the year, two detention pens (one for each sex), which 
ire used only at a certain season, an infirmary facing 


the south, and a laboratory for the reproduction of 
dispatches 

rhe denizens of a pigeon house are selected from 
birds four or five weeks old, which have not hitherto 


eft their natal house. They four 


observation in order to ascertain 


are first subjected to 


e days that they 





rhe basket in which the pigeons are carried. 
They are 


the house and fly 


ire ind and to supervise their feeding then 


nceouraged to emerge from about by 


allowing them to escape voluntarily, without frighten 


ing them, so that they will recognize the entrance door 


This is done about 3 P. M. daily. If the birds were 
driven out they would probably fly far and fail to 
return When adult birds are added to the colony 
the preliminary training must be greatly prolonged. 
The newcomers must first be penned up for a consider 


able time, then mated with older residents, and finally 


prevented from fiying during the entire season by short 


ening five or six feathers of the left wing 


principal 


phd 


= 





this 


by about two inches. At the moulting season the ampu- 


tated feathers are replaced by whole ones. sy this 
time the birds have become accustomed to their new 
home The effective or mobile corps, which in May 


consists of 100 pigeons from 2 to 8 years old, is in- 


creased in October by the addition of 6 reserve birds 
and 23 young birds, 18 months old, which have taken 
part in two training campaigns The winter colony, 


130 inevitable losses, 


duces 200 young for the next season's training. 


usually reduced to birds by pro- 


The pigeons are fed on mixed beans, peas and vetches, 





which have been gathered a year. ‘The 
individual daily ration consists of about 
14% ounces of this mixture, divided into 
three meals, given at dawn, noon and 3 
P. M. The pigeons are also provided with 
clay, old mortar, fine river sand, salt and 
egg shells or oyster shells, ground and 
mixed in equal parts. This mixture, 
which is called “salted earth,” is left 
permanently in the cages 

In pairing, care must be taken not to 


mate two birds of very light coloring, or 
j of very close kinship or strong resemb- 
lance Pigeons differing in color of plu- 


mage or eyes should be mated, and crosses 
should be 
old and young, 


large and small, 
After 
days of enforced 
the 
Two eggs are laid within 
a fortnight after mating and are hatched 17 days later. 


made between 


shy and tame birds. marital con- 


cord has been established by a few 


cohabitation in seclusion, the couple is allowed 


liberty of the compartment 
When the young pigeons are three or four weeks old 
and have begun to feed themselves they are separated 
from their parents and placed in a compartment which 
the maximum 


The young birds of the second or 


has a southern exposure and receives 


amount of sunlight. 


autumn brood are not usually preserved, because they 
ire less robust and moult abnormally. The military 
training of carrier pigeons begins with 

exercises in flying about the pigeon house. 

a Every bird is required to fly, during an 
hour at least, twice daily. These trial 

flights are supervised with great care. 

When the cages have been opened, the 

soldiers drive out the pigeons and prevent 

them from perching on the roof of the 

pigeon house. The few birds which set 


a dangerous example to their fellows by 


alighting on neighboring roofs are shot 
without compunction. Well-trained pig 
eons have a range of flight which occa 
sionally carries them out of sight. Young 


flights of a few minutes’ 
duration, which is gradually increased to 


birds begin with 


one hour at the age of three months. In 
order to make the birds understand what 
is required of them, the same signals are 


always given for the same _ evolutions. 
The pigeons are induced to leave the 
cages by shouts, clapping of hands and 


striking the partitions of the compart- 
ments, and they are recalled by whistling, 
after the mangers have been filled and 


grain has been strewn on the floor. 
The flying followed by 
training in carrying dispatches over pro- 


exercises are 


increased distances. In 


the would be 


gressively case 





of mobilization pigeons 








l'ype of dovecote used by the French Army for the sanitary housing of its 


carrier pigeons. 


transferred to some place which must be 
kept in communication with the army, in 


the event of invasion. It would seem 
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a 
logical to carry on the training in connection with this 
place, W! the birds are liable to be confined during 
several ths, when all other means of communica- 
tion have been destroyed. This procedure, however, is 
not deemed to be quite regular, and as a rule the prac 
tice flights take place in every direction around the 


pigeon house 
The flights are not attempted in rain, snow or fog. 


Hence the winter months are deemed unfavorable, 
while February, March and April are devoted to the 
foundation and care of the young birds. The training 
of carri therefore, is restricted to the period be- 
tween April and November. 

The pigeons are divided into classes, according to 
age. Those of the first class, or the corps of mobiliza- 


tion, from 18 months to S years old, make daily flights 


to their place of confinement. They are 


tion are revealed, furthermore, by a spiral band of col- 
ored celluloid borne on the right leg. <A male is indi- 
“ated by 2%, a female by 1% spires or turns. There 
are seven colors: black, white, blue, red, yellow, green 
and violet, each of which corresponds to a different 
direction. 

In order to completé this brief sketch it is necessary 
to mention the material equipment employed in breed- 
ing and training the carrier pigeons of the French 
army. This includes the equipment for the transpor- 
tation of pigeons, in addition to the equipment of the 
pigeon house. 

As the pigeons are allowed to leave the house at fixed 
hours only, it is necessary to place, at the entrance of 
each compartment, special entrance cages, which are 


set in the windows. These cages are so constructed 





released singly or in small groups, some- 
times all at once, but a rotation of indi- 
vidual flights is carefully observed, in or- 
der to subject each bird in turn to this 
method of training. Some of the pigeons 
are confined for a long time at the place 
of mobilization, and even a regular daily 
service over a given route is maintained 
for a definite period 

The length of the course is increased 


from 2 ometers (12% miles) on the 
first day to 30 kilometers on the third 


day, 50 on the sixth, SO on the fourteenth, 


130 on the twentieth, 210 on the twenty 

seventh, and 500 on the thirty-fourth. 
The vearling pigeons undergo nearly 

the same training. during six weeks. 


After a few preliminary releases in the 





vicinity of the pigeon house, the young 
birds attempt a flight of 10 kilometers, 
and the distance is gradually increased 
until it attains 200 kilometers at the end 


} 


of the six weeks 


Practice tlights are made over sea, as 


well as er land, when the location of 
the pigeon house permits 

The birds are released early in the 
morning in order to avoid the heat of the 
day. In calm weather the normal speed 


of flight is SOO to 900 meters (about % 
mile) per 1 ute, so that it is easy to 
calculate the time required to return to 
the pigeon house 

The results of these practice flights are 
earefully recorded, together with losses of 





birds and other incidents. 


way home. The breeding nests are arranged in super 


posed cells, each of which contains two nests, for the 


second clutch of eggs is often laid in less than three 


weeks after the first brood is hatched, and before the 
young birds are able to feed themselves. The top of 


the group of cells forms a promenade for the pigeons 
The cells are closed, in front, by light wooden gratings, 
which are easily removed when the nests are cleaned 

The drinking fountains are of the familiar siphon 
type, and are composed of three-gallon bottles, sup 
ported in an inverted position on iron tripods over shal 
low troughs, into which their mouths dip. The house 
equipment comprises various appliances, which would 
interest none except pigeon fanciers. 

The pigeons are conveyed from place to place in flat 
wicker cages. The birds are released for flight by 
opening a small trap door in the top of 
the cage. These cages are made in thre 
sizes, which accommodate 25 to 30, 12 to 
15, and 4 to 6 pigeons, respectively. The 
smallest, or training cages, are covered 
with muslin. The cages are transported 
by railway, in wagons or on mule-back 

The French military authorities encour 
age the breeding of carrier pigeons as far 
as possible. French civilians maintain 
numerous pigeon houses, which are under 
the supervision of the war ministry, and 
in which thousands of carrier pigeons are 
trained. The inhabitants of the départ 
ment du Nord, like their Belgian neigh 
bors, are enthusiastic breeders of carrie: 
pigeons. The training begins with the ad 
vent of warm weather, and almost daily 
hundreds and thousands of pigeons ars 





sent out, at first to neighboring depart 
ments, but later to the center and south 
of France, where they are released. The 
official military recognition of the carrie 
pigeon dates from the Franco-Gierman 
war of 1870-1871. Although the birds 
then employed were pooriy trained, they 
accomplished such remarkable feats that 
their aid in future wars is relied on with 
confidence. It is probable that pigeons 
will soon be carried by aeroplanes, de 
spite the instinctive reluctance of aviators, 
who regard the birds as dangerous pas 
sengers. The rigging of a swiftly moving 
aeroplane might, indeed, be seriously in 
jured by the impact of a pigeon, and the 
fouling of the propeller by a bird might 
be still more disastrous. For the purpose 
of averting these accidents at the moment 








of release it has been proposed to drop 
the pigeon, head downward, through a 
long vertical tube, so that the aeroplane 





As the purpose of these exercises is to 
train the pigeons for regular messenger 
service, the birds carry dispatches pre- 
pared specially for safe and easy trans- 
portation. The dispatches are either writ- 


ten or photographed. The former are writ 
ten on sheets of very thin paper, measur 
ing abo. 
triply folded and then rolled up, so that 


they form slender rolls about 1% inches 


t 5 by 4% inches, which are 


long, which taper slightly toward one end. 
The photographed dispatches are made 
from manuscript sheets measuring 11 by 


14 inches, photographed on films measur- 
ing 1% by 2 inches, which are simply 
rolled for 
On receipt, the film is applied to a plate 


transportation by the pigeons. 


of glass and read with a magnifying glass 
or projécted on a screen by a lantern. 
The practice dispatch contains a_ re- 
quest that the capture of the pigeon be re- 
ported to the military authorities, and 
also bears the designation of the bird’s 
home, the place, date and hour of release, 


the number of birds set free, a_ serial 


lumber and some meteorological notes. 
The dispatches are carried in tubes of 
two sort 





One is a goose quill, 11%4 inches 


long and 1/5 inch in diameter. The dis 
patcher seizes the pigeon with his left 
hand and presses its breast to his own. Then he sep- 
irates one of the median tail feathers and passes it 


through the goose quill by compressing the barbs of 
the feather, which, when released, resume their normal 


position The dispateh is then introduced into the 
void which the shank of the feather leaves in the goose 
quill, and is secured with a pointed match-stick. In 


another method, a tube of aluminium is attached to a 
leg of the bird, and the dispatch, inclosed in a smaller 
tube, i then inserted. 

Eve! rmy carrier pigeon bears certain marks by 
which it can easily be recognized. The left leg is 
girdled by aluminium band bearing the date of the 


year, the designation of the pigeon house and a serial 
numbet fhese marks are also stamped on the right 
wing, t her with the letter M or F, indicating the 
‘xX of t Both the sex and the place of mobiliza 





would be far away before the surprised 
bird could right itself and begin its flight 
This device will be tested by experiment 
during the coming season. 


Coffee from Dried Figs 
Teens since coffee has been a popular 
beverage, apparently, efforts have 
been made to find substitutes for it, eithe: 
as mere adulterants, like chicory, or for 
the sake of greater wholesomeness ot 
cheapness. Rye and other grains, Jupine, 
acorns, beets and carrots have all been 
thus used, but the fig coffee, or Feigen 
Kaffee, which has latterly come into use 
in Austria and elsewhere, is a decided 
novelty. Les Annales quotes M. Trabut 
of Algiers as saying that an excellent 
| coffee can be made from dried and roast 
ed figs, which need not be of the first 
quality. 
They are dried in the sun or in evap 








Cart for transpoiting carrier pigeons. 


that the birds can enter f eely but cannot escape. The 
cage is usually 28 inches high, 32 inches long and 28 
inches deep. The sides are formed of iron wires about 
1144 inches apart, and the top is covered with a wire 
grating, having meshes measuring 4 by 5 inches, an 
interval sufficient for entrance, but too small for exit. 
The upper half of the front is like the sides, but the 
lower half is closed by a movable frame of inverted 
U-shaped wires, which swing on hinges from the top 
bar of the frame, the bottom bar of which allows the 
lower ends of the wires to move inward, but not out- 
ward. The returning pigeons, alighting on the board 
in front of the cage, enter by pushing these swinging 
wires inward, but cannot escape by the same way. 
The movable frame is raised by a cord to release the 
pigeons.* The alighting board is made long and con 
spicuous in order to assist young birds in finding their 


orating pans, according to climate, and 
then roasted in ovens till brown or 
almost black and quite brittle. They are 
then ground up and the resultant powder is pressed 
into tablets. These must be kept dry When made use 
of they are merely dissolved in hot water 

One hundred kilos of the dry figs give 75 kilos of 
the dry powder. The figs cost 15 francs and the pow 
der sells for 60 francs wholesale and 100 or more at 
retail, so that the trade ought to be profitable if 
demand can be created. The beverage is said tu be 
agreeable in color and flavor with a somewhat sweeter 


taste than that made from chicory. 


A Soft Laboratory Wax 
FAMOUS laboratory wax used as u filler or for 
<\attaching light articles to glass, ete., is made as 


follows: Beeswax, 40 parts; Venetian turpentine, 10 
parts; rosin, 1 part; color with vermilion Melt the 
wax and rosin, add turpentine and coler. Stir until cold 
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Curious Resemblances in 
Nature 
By Harold Bastin 
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Buds of the huge tropical birthwort (Aris- 
tolochia) resemble swans in outline if 
viewed from one direction. 














The “old man’s face” exhibited by the 
staminal column of Araujia grandiflora 

















Flower and bud of canary creeper (/'ro- 
pacolum) the whole much like a fan-tail 
pigeon in appearance. 














\ “drooping bud” displayed on the fore- 
wing of a tropical “moon” moth. 

















Not a collection of human skulls. Seed- 
capsules of the garden snap-dragon. 

















The skull on the thorax of the “death’s 
head” moth. 














Flower of the sweet sedge (Acorus 
calamus) resembles a round file. 
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The wing tip of the Indian “snake” 
moth suggests the head of a cobra or 
a seal in profile. 

















The “80” mark on the hind-wing of a 
Catragramma butterfly. 


the flower in question. In cer 
tain instances this is actually 
known to be the case. Through 
out the great orchid family the 
labellum exhibits an almost end 
less variety of configuration, and 
we are justified in the assump 
tion that each form is exactly 
adapted to attract, or to uphold, 
a particular kind of insect 

Most young people are famil 
iar with the canary-bird flowe 
or the common canary creeper 
(Tropaeolum  canariense), and 
here again we find that the un 
usual form of the blossom is due 
to insect visits. The blooms of 
this group of plants seem spe 
cially designed to meet the needs 
of long-tongued moths, which 
seldom or never settle on the 
flower, but hover in front of it, 
lightly poised on their rapidly 
moving wings. While in this 
position the tongue is unrolled 
and thrust far back into the 
“spur” of the flower where the 
nectar is stored. Meanwhile, 
the head or body of the moth 
comes into contact with the pis 
til or stamens, and pollen is de 
posited or removed, as the Case 
may be. The flowers of Tro 
paeolum are among the few in 
which nectar is secreted by the 
calyx, which is brightly colored 
and extended to form a long 
spur. The lower narrowed part 
is the nectary, and the sweet 
liquid is sometimes so abundant 
that it wells up to the moth. 
This spur, of course, forms the 
head and neck of the little can 
ary bird, while the flamboyant 
tail is represented by two of the 
petals. When still a bud, the 
flower also presents a subdued, 
bird-like aspect. 

An interesting resemblance to 
a swan is presented by the un 
opened flower-buds of the huge 
tropical birthwort Aristolochia 
gigas. This and allied species 
may often be seen growing in 
hothouses, and may be compared 
with the species of temperate 
regions, such as {ristolochia 
tomentosa, and 1. sipho—the 
well known “Dutchman's pipe.” 
All these very remarkable flow 
ers, which rival the orchids in 
the grotesqueness of their form, 
are designed to attract and im 
prison small Dipterous (two 
winged) flies which feed by pref 
ence upon filth and carrion- 
hence their foul smells and 
lurid colors which seem to sug 
gest putrescence. The structure 
of the flower varies in different 
species, but the essential points 
are (1) an alluring area leading 
to (2) a throat or vestibule 
which, in its turn, conducts to 
(3) an inner chamber or prison 
The swan-likeness of the flower 
bud in A. gigas enables us read 
ily to appreciate this description. 
The body of the “swan” eventu 
ally expands to form the allur 
ing area—an enormous expanse, 
twenty-six inches long by eleven 
inches broad, the whole surface 
of which is covered with a net 
work of blood-purple veins 
These converge about the en 
trance to the mouth or vestibule 
(i. e., the neck of the “swan”), 
which is lined with inward-point 
ing hairs. Flies which settle up 
on the alluring area are induced 
by the strong scent of the blos- 
som to enter the vestibule, which 
freely admits, and even facili 
tates, their entrance. But if 
they attempt to return, they are 
prevented by the hairs. Thus 
they are forced tu penetrate the 
inner chamber of the flower 

(Concluded on page 40.) 
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A Clock That Speaks the Time of Day 
By W. R. I. 
lik. look of surprise on the face of one’s guest when 
. innocent looking phonograph sings out “Three 
o'clock” followed by a bugle call, amply repays one 
for making the inexpensive attachments. The follow- 
ing as made for the writer’s Edison home phonograph 
will serve as a scheme for other models. 
Two electro-magnets are necessary—one for starting 


and one for stopping. These are mounted as shown in 


Fig. 1 1 is a stirrup of metal for mounting the two 
electro-magnets B and (. D is a block of metal 5¢-inch 


square fastened to the wire /, which is arranged to 

Eien 

— ~~ | 

See, 
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Fig. 1—The starting and stopping magnets. 





play easily back and forth through the holes in the 
stirrup. Small pieces of felt are set into small holes 
in the block PD to prevent it from sticking to the mag 
nets. The stirrup A is fastened by screws to the under 
surface of the phonograph top. The wire # EF is left 
long enough to extend to the start-and-stop lever of 
the phonograph, if this lever can be so adjusted as to 
operate easily, otherwise the wire may be made to pass 
through a small hole G, Fig. 2, drilled through the gov 
ernor bracket, and so adjusted as to catch on an exten 
sion H of a small brass clip / slipped over the end of 
the governor shaft. The clip / is made of spring brass 
with adjustable friction fit so that when magnet B 
is energized and the wire EE passes in the path of 
the clip the governor comes to rest gradually. 

The “let-off” mechanism, Fig. 3, is attached to the 
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Fig. 2.—Starting rod acting on the governor. 


back of an alarm clock by means of a bracket J. At 
K, Fig. 3. is light clock spring with weight LZ. M M are 
fiber washers insulating the screw contact post V from 
the bracket extension O. / P are brass pins set in the 
milled nut used to set the hands. These strike a plate 
on the spring A, raising the latter, and the plate, 
when released, makes momentary electrical con 
nection between wires R and NS operating magnet C 
The “stop mechanism” is made in the same way as 
the “let-off.” It is fastened by means of a suitable 
bracket beneath the flat spring that carries the “feed 
nut” and moves along with the reproducer arm as the 
record is being played 

Electrical contact is made when the small plate ¢ 
rides up on a tooth of the rack 7 and drops off. Plati 








Fig. 3.—Let-off mechanism on the back of the clock. 


hum contact points were found necessary for the stop 
mechanism, as the adjustment had to be made more 
delicate than was necessary for the “let-off” attached 
to the clock. 

The rack T is made of sheet brass and is fastened 
to the bed plate of the phonograph in any suitable man 
her. (One edge may be slipped under the name plate.) 
The points of the teeth UU are marked off to corre 
spond with the “silent intervals” in the record. 

A friendly cornettist will help you make a suitable 
record. (Explicit directions for making records may be 
had from any phonograph dealer.) Records are easily 
made, and the tunes on this style of phonograph 


clock may be varied to suit the fancy of its owner. 

If arranged to speak the time every half hour (two 
pins P P, Fig. 3, being necessary) two records should 
be made, one from 12 to 6 and from 6 to 12, or one 
record speaking the hour intervals from 6 A. M. to 
6 P.M. 
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Fig. 4.—The contact rack. 





Short silent intervals are necessary in order to al 
low the phonograph to reach full speed before speaking 
after the “let-off’ operates. (The clock and the two 
dry cells necessary to operate may be placed inside the 
record cabinet.) When wishing to play records simply 
remove the rack 7. By substituting a piece with one 
tooth near the end the phonograph stops automatically 
at the end of each record. 


A Mercury Interruptor 
By George F. Worts 

N SO FAR as theory is concerned, interrupting the 
belie for a spark coil for wireless use is a simple 
matter. In actual practice, however, contingencies arise 
and interruptors occasionally manifest contrary tend- 
encies which cause their application in wireless teleg- 
raphy to be a source of no little annoyance. 

For instance, the text books tell us that in an elec 
trolytie interruptor small noi-conducting bubbles form 
and break on the anode with mechanical regularity, 
thereby causing an interrupted current flow. How sim 
ple it sounds! But somehow or other the bubbles fail 
to form and break regularly and, taken with the rapid 
heating properties of an interruptor of the electrolytic 
type, generally cause it to be a rather unsatisfactory 
piece of apparatus. 

In the case of a water cooled, platinum electrode 
electrolytic interruptor, the above difficulties are usually 
not present, but the prohibitive cost of this instrument 
bars it from the majority of amateur stations. 

As a parallel case to the above, we find the spark 
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Mercury interruptor made out of an electric bell. 


coil vibrator, unless of expensive make, to be generally 
unsatisfactory and inefficient. 

A form of interruptor which has met with a great 
deal of approval among the advanced class of experi 
menters, is the mercury independent type. Singularly 
enough, this unique and efficient form of current break 
er, which is employed extensively in electrical work on 
account of its positive operation, has been neglected 
almost entirely by the amateur wireless experimenter, 
usually so prompt in adopting a new idea, provided 
he is justified in doing so. 

We will attempt in this article to acquaint the ex- 
perimenter with a simple and cheap, though efficient, 
form of the mercury interruptor for wireless use. 

From an ordinary electric house bell saw off the jut- 
ting arm which supports the bell. Remove the round 
clapper from the end of the vibrator and solder a \- 
inch round brass rod about 2 inches long in its place. 
Bend the extended part of the vibrator at right angles 
te 
mount the beil base to square wood standards erected 


its usual position and parallel to the magnets and 


to a wood or rubber base having the dimensions of 
*% by 3 by 6 inches. 

If the magnets are now actuated, the brass rod will 
vibrate up and down with about a 44-inch stroke. 

A small brass cup, 1 inch deep and ™% inch wide, 
should now be procured and a hole tapped into the 
bottom to accommodate an 8/32 thread. A machine 
screw passing up through a counter-sunk hole in the 
base, located directly under the brass plunger, will 
secure it firmly. By bending the extended portion of 
the armature, the plunger should be adjusted so that 
its lewer end is *% inch below the level of the top of 
the cup. The cup should then be filled with mercury 
to a level 1 inch below the end of the plunger. A 
good grade of light cylinder oil should then be poured 
over the mercury until it is about level with the top of 


the cup. This will quench any are that might possibly 
form and, incidentally, will prevent the mercury from 
splashing out. 

In operation, several dry cells are required to actuate 
the magnets. The vibrator of the spark coil should be 
screwed down tight, the battery circuit switched on 
and the contact screw of the completed interrupter 
adjusted until the desired spark frequency is obtained 
A little practice in this direction will accomplish the 
desired results. 

The mercury interruptor above described requires 
little or no attention and is practically non-heating 
If used on the regular lighting current, either alter 
nating or direct, a wi.cer rheostat should be provided, 
as the resistance of this interruptor, unlike the elec 
trolytic, is very low and 110 volts would prove too 


strong for both itself and the spark coil. 


A Seconds Pendulum 
By C. C. Kiplinger 
A SECONDS pendulum is frequently used in the 
4 Aphysics laboratory. After an extended experience 
with unsatisfactory contact pendulums of the mercurial 
type, the following instrument was devised which has 
proved itself successful in practical use. The details 
of the contrivance are shown in the sketch. 

A wooden rod (a meter stick does nicely) has a screw 
eye attached at one end. This is filed to a knife edge, 
so as to form a frictionless point of support. The fixed 
knife edge is made from a small file, also brought te 
a sharp edge by means of a second file. Two plates of 
thick sheet lead and two short bolts comprise the bob 
of the pendulum. A short length of wire fastened to 
one of the plates and lying in the axis of the rod, serves 
for one terminal of a small spark gap. The other 
terminal may be either a small metallic bal! or rod with 
rounded ends. 

The connections should be made with a transformer 
or induction coil and the ground, as shown in the figure 
A short gap should be used and the spark should be 
but little longer than the gap in order to insure a verti 
cal spark. With the apparatus in working order, every 
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Seconds pendulum as a wireless transmiiter. 


swing of the pendulum gives rise to a spark, which in 
turn sends out electro-magnetic disturbances inte space 

The instruments used for the detection of these dis 
turbances are, a 75 ohm telephone receiver, a modified 
Massie’s oscillaphone, and two dry cells, connected as 
shown in the sketch. The oscillaphone comprises two 
carbon knife edges insulated from each other and about 
3/16 of an inch apart. <A piece of silicon is laid across 
the edges. <A piece of galena or a light sewing needle 
may also be used Under the conditions in which we 
work, silicon has proved far more sensitive. The sili 
con should be moved to and fro on the carbon supports 
until the signals are loudest. 

Any desired number of detectors may be operated 
by the “master pendulum,” and these may be in differ 
ent rooms, or in an adjacent building. Such a pendu 
lum will be found far superior to the ordinary type 


The Department of Terrestrial Magnetism of the Car- 
negie Institution, the all-important center of world-wide 
magnetic surveys, is at last to have its own offices and 
laboratories in Washington, after having been domiciled 
in an apartment house ever since it was founded. A site 
of about seven acres has been purchased in the same 
suburban district of the capital which includes the Bureau 
of Standards and the Carnegie Geophysical Laboratory, 
and the new buildings are expected to be ready for oceu- 
pancy early next year. The magnetic survey yacht 
“Carnegie,”’ attached to this institution, early this year 
crossed the South Atlantic from the Falkland Islands to 
St. Helena, and then returned to the South American side. 
She is due in the United States at the end of the year, 
after three years of circumnavigating the globe. Dr. L. 
A. Bauer, director of the department, is to deliver the 
Halley lecture on “Terrestrial Magnetism” at the Uni- 
versity of Oxford, May 22nd. 1914. 
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fl is genera lec! the eciproeatit ihe 
+ ‘ i } i ive f «le elopment that 
there cat e. i) departure from the universally 
iecepted engine tru ! Without serious loss in 
ethic ein 
The directi ement ind, indeed, the propel 
direction. has | ' orkit between the widest at 
imitate ii t ‘ rauti t 
. n ‘ hest 
ible temin ec mi iste d 
must retal if ent before exhaust the east 
possible imount « eut Among the inventors who 
have recent benert ki ilong this line is Prof 
Johann Stumpf of Berlin, whose engine is of the type | 
owe 66 ae eee a a Fig. 1.—Uni-directional flow condensing engine. 
uch engine i distinguished from counter flow 
engines. the tear nee admitted into the evylinder does : — 
not etur if putt Phe team is permitted to ente! 
each eud of ti eviinde ilternately and exhausts 
throug! ‘ f ports which encircle the middle of 
the « ind hese ex u ports being controlled by 
he pi f troke 
in the f ire, the teum, instead of being introduced 
to the eylinder direct, enters it from the hollow head 
i' through the et 3B, thus providing a live steam 
jacket that t enum neither cooled nor con | 
densed This steam is eut off and expands, moving 
the piste forward ! kward, as the case may be, | 
until at the end of the stroke the piston uncovers the 
ports ¢ The steam never returns in its path from the 
inlet to the <haust ence the term uni-directional | 
flow | 
A jet dese / placed in a box J” of the ex 
haust pipe )* in order to cool the exhaust additionally 
facilitate th eeping out of the exhaust steam 
This constructi pe ides a hot inlet and a cool 
x ust | idual fa in temperature 
from the ink t e eXhaust, the working steam at 
the end of expansi eing arranged in layers of de L 
creasing at Figs. 2-3.—Forms of uni-directional flow engines. 
An ¢ rm drop in temperature of the steam takes r . 7 a a 
piace dur x the « ind exhaust of the steam, 
ind the heat theref t passes rapidly from the hot 
jacket | tha layer of team adjacent thereto rhe 
heat thus flowing toward the exhaust belt is to a great 
extent absorbed) by the orking steam and is trapped 
by the piston at the commencement of the compression 
stroke, instead of being swept out of the exhaust, so 
that this heat, trausferred to the steam, is again trans 
mitted to the end of the cylinder by the pumping action 
of the piston rhe heat given up by the cylinder head 
to the team in the eylinder is retained within the 
itter, sine thi team is itself retained therein, so 
that the head presents the peculiar phenomenon of 
t heating icket tl | 
In actual tests it has been found, when employing 
superheated steam, that the temperature of the cylin i | 
der wall at the ij is higher than the temperature of 
7 - oe a — . on — en 











Fig. 5.—Detail of controlling gear shown in connection with cylinders and boiler in Fig. 4. 








the steam in the jacket. In uni-directional steam en 
gines the points at which release and compression 
begin are never varied, so that, in an engine prop 
erly designed for its normal load, the compression 
is excessive when the engine is starting or running 
ut high loads 

Prof. Stumpf has recently patented a device whereby 
this excessive Compression may be relieved. This device 
consists of an auxiliary exhaust valve which is con 
nected to the cylinder and operates automatically. This 
valve may be cut out when not required, without in 
terfering with the economic working of the e.gine dur- 
ing normal running 

The figures show two variations of this invention. 
In Fig. 2, the cylinder A, in which the piston moves, 
has auxiliary exhaust passages leading from the inlets, 
which passages are controlled by valves C’. These pas 
sages have pipes leading to a valve chamber in which 
there is located a steam operated valve, shown at F 
The valve casing B is connected to the live steam inlet 
by means of a pipe D manually controlled by the 
valve PD, 

The entering steam, the valves C’ being open, passes 
into the cylinder and also through the pipe D into the 
casing B, and the valve F’ moves to the opposite end of 
the casing, uncovering the port C(. The steam may then 
not only exhaust through the main exhaust ports con 
trolled by the piston, but also through the passage CU 
to the casing B and port H This exhaust continues 
until the compression pressure on the one side of the 
piston is greater than on the other, the auxiliary ex 
haust continuing for a considerable part of the stroke, 
whereby only a low compression is attained, such as is 
sufficient to meet the requirements during starting or 
at high loads 

In Fig. 3, the pipe C is omitted and the valve 
? is actuated by the auxiliary exhaust pressure 
through the pipe FR controlled by the valve S in 
stead of the live steam as in Fig. 2. The oper 
ation of the device shown in Fig. 3 is_ precisely 
the same as in Fig. 2, except that the exhaust steam 
operates the valve 7 instead of the live steam. The 
valves S are operated simultaneously by the rod S* 
and the valve 7 is of different construction. 

By closing the valves D', (* and S, when not required, 
the economic operation of the engine during normal 
running is not interfered with. 

In the operation of blast furnaces it is necessary 
frequently to slow down one or both engines, and often 
it is desirable to run the high pressure engine alone or 
the low pressure engine alone, using boiler steam. This 
result is ordinarily secured by placing throttle and 
stop valves in the piping between the high and low 
pressure engines, and providing a separate throttle 
and a pressure reducing valve for admitting boiler 
steam at reduced pressure to the low pressure cylinder. 
A safety valve is placed on the receiver, or on the pipe 
between the high and low pressure cylinders, to allow 
the high pressure cylinder to exhaust outboard in 

case the receiver pressure builds up too high. These 


valves are all separate, and all except the safety and 
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Fig. 6.—Reciprocating elements and valve 
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| 
reducing valves are manually operated.|the right; ports 9 and 11, closed; ports | consequent pressure arising in the grooves | the controlling means including a plurality 


manipulated and with due re- 
gard to sequence, they produce the desired 
results with fair but it is clear 
that the opening or closing of the right 
sequence or opening or 


Pro] erly 
success, 


valves in wrong 


closing the wrong valves in_ right 
sequence, may cause one or both of the 
engines to stop. Cessation of the blast 


which would follow stoppage of both en- 
gines is a serious matter in blast furnace 
operation, one of the consequent dangers 
being of that 
work back into the blowing tube from the 


serious explosions ZaSes 
furnace. 

An interesting 
forms all the 


valves, 


which per- 
above-men- 
tioned automatic- 
ally, it start or to 
stop both engines by the manipulation of 
a single valve, and makes it impossible for 


invention 

functions of the 
of 
impossible to 


many them 


renders 


accidental stoppage of one engine to cause 


the stoppage of the other, has recently 
been patented by F. E. Norton of Youngs- 
town, Ohio 

The Norton controlling gear, which is 
shown in Figs. 4 and 5, employs a casing 
A (Fig. 5) with partitions B, C and D, 
located between the high and low pres- 


sure cylinders. Two cylindrical shells 3 


and 20 are placed in the casing A, thus 


providing two valve chambers in which 
the valves 5, 6, 16 and 24 are placed. 
The annular chamber 1 formed by the 


partitions is connected by a pipe to the 
exhaust of the high pressure cylinder and 
communicates the valve chamber 4 
the ports 2. The valve rod 7 is 


with 
through 
manually adjustable by the lever 8 so as 
to cover or to uncover the ports 9 and 10. 


The valves are so posited on the rod 7 


that the ports 2 are never covered by the 
valves 5 or 6 within the limits of their 
travel; that both ports 9 and 10 are closed 
in their mid-position; and that ports 9 
are closed when ports 10 are open, and 
vice versa. 

The ports 9 lead to the chamber 12, 


the pipe 13 to the 
13a. 4.) The ports 10 
lead to the annular chamber 14, communi- 


communicating through 
receiver (See Fig. 
eating through the auxiliary exhaust con- 
nection 15 to the condenser or atmosphere. 
The ports 11 are normally closed by the 
spring operated valve 16, the latter being 
forced to opening position against the re- 
sistance of the spring 17 by excess of pres- 
sure in the chamber 4 

Boiler steam is introduced by the pipe 
into the chamber 19 and thence into 
valve cylinder through the ports 22. 


1S 

the 
The 
tion by the spring 25, permitting the steam 
to through the ports into the 
chamber 12, but capable of being forced 
to the right to a closing position by pres- 


valve 24 is normally held is open posi- 


pass 


sure in the chamber 12 acting on the 
plunger 28. The pressure on the chamber 
12 may be varied by changing the com- 


or 


pression of the spring 25. This is accom- 
plished in the same manner and by the 
mechanism in changing the 
compression of the spring 17. The rota- 
tion of the nut 30 by the hand wheel 31 
through the and 33 causes the 
rod 26 to vary the stress on the spring 25 
at the opening position of the valve 24. 
It will thus be obvious that the valve 24 
serves both as an adjustable pressure re- 
ducing valve and as a positively controlled 
throttle valve. Sudden movements of this 
valve are checked by the dash pot, sleeve 
and link arrangement, thereby securing a 
smoother action. 


same used 


o 


gears 


The operation of the device is as fol- 
lows 
are to the right, giving free exhaust 
through ports 10 and closing ports 9, the 
low pressure engine would next be start- 
ed by manipulating valve 24 by means of 
the 31 until open enough to 
start and run the low pressure engine on 
from pipe 18. The valve 
24 would act as a pressure reducing valve, 
the pressure in the chamber 
12 through the agency of said pressure 
acting on the end of the plunger sleeve 28, 
and the opposition er resistance of spring 
25 thereto. 


hand wheel 


boiler steam 


controlling 


Conditions now are Valves 5 and 6 to 


Assuming that the vaives 5 and 6! 





10, open; ports 23, partially and variably 
open, and maintaining approximately con- 
stant pressure in chamber 12. 

This manipulation of the parts runs the 
engine “simple.” 

To compound the engines, the spring 17 
is adjusted to a pressure very slightly 
higher than the desired receiver pressure, 
an adjustment seldom requiring attention ; 
then the spring 25 is set so that valve 24 
will open at a pressure very slightly below 
desired receiver pressure; lastly, valves 5 
and 6 are moved to their extreme left 
position by means of handle 8 acting on 
rod 7. The engines will now operate 
“eompound.” 

Conditions are: 
ports 10, closed; ports 
ready to open if pressure in chamber 12 
falls; ports 11, closed, but ready to open 
if pressure in chamber 4 rises. 

If the high pressure engine be now acci- 
dentally stopped, valve 24 will open and 
supply steam to the low pressure engine, 


Ports 9, open ; 


but 


now 
closed, 


9° 
=_, 


so that it will continue to run. If the 
low pressure engine be _ accidentally 


stopped, valve 16 will open ports 11 and 


allow the high pressure engine to exhaust 
in the pipe 15 so that it will continue to 
run. Normal method of stopping either 
engine: First to expan- 
sion operation by moving valves 5 and 6 
to the right; then to stop high pressure 


convert single 


engine alone, close throttle, or to stop low 
pressure engine alone, draw valve 24 to 
closed position by the action of wheel 31. 

This construction affords ease of man- 
ipulation and freedom from accidental 
stoppage, the evil effects of which 
been explained. 

In wool combing machines 
ciprocatory motion without undue vibra- 
tion is required to operate the brush or 
dabber which drives the wool fibers 
the spaces between the projecting needles. 
Most machines now used, even with care- 
fully constructed, oppositely moving bal- 
ance weights, positively operated, are sub- 
ject to a residual tremor which is very 


have 


a rapid re- 


disadvantageous. 

A patent recently granted to Boys and 
Tierney shows a reciprocating engine for 
producing such a rapid reciprocatory mo- 
tion to operate the brush or dabber of a 
wool combing machine. 

In Fig. 6, the hollow piston rod B is at- 
tached to the brush of a wool combing 
machine, or to a mold box, or to any other 
device required to be reciprocated rapidly 
where little external work required. 
The piston with its heads M and 
prises the working element of the machine 
and the cylinder C in which the piston op- 
erates is attached to the 
machine frame by means of the springs 1. 

Live air or steam admitted to the 
port Q and the space between the heads of 
the piston is filled with the motive fluid, 
which acting on the larger head M lifts 


is 


com- 


wool combing 


is 


the piston until the grooves R are un 
covered. The air then passes through 


these grooves and through the small pas- 
sage 2 to the upper side of the valve S, 
forcing the valve upward against its 
spring T and closing the exhaust passage 
W from the space above the piston. Part 


|}of the air also passes to the space above 


the piston, where it is compressed and 
acts as an air buffer or elastic fluid 
spring. The pressure in this space now 
becomes equal to that in the space between 
the two heads of the piston and greater 
than that in the space 3 below the head 
N, and the whole piston is driven down- 
ward, compressing the air in that space. 
The exhaust valve S remains closed until 
the pressure in the space above the piston 
falls in consequence of expansion to such 
an extent that the spring 7’ overcomes the 
air pressure on the lower side of the valve, 
when the valve opens and exhaust takes 
place. 

The compressed air or air spring in the 
space 3 then arrests the downward motion 
of the piston and drives it upward again 
and the valve S will again close at a defin- 
ite point of the upward movement of the 
piston, depending on its velocity and on 
the capacity of the passages U and the 


into | 


9 


R and passage 

The period of the stroke at which the 
valve opens and closes is regu- 
lated by the screw. The passages O and 
P are provided to allow air to exhaust 
from or to enter the space 3 near the end 
of the stroke and so prevent creeping of 
the piston in the cylinder and ultimate 
stoppage of its motion. 

It will be observed that the trapped air 
below as well as above the piston, by its 
compression, is most effective in returning 
the piston quickly, and this is one of the 
advantages of this method of effecting the 
reciprocation for extreme rapidity over 
the method of eccentric driving now com- 
monly used. 


exhaust 


Notes for Inventors 


A Doll With Different Faces.—Chester 
Lombra of Meriden, Conn., has secured a 
patent, No. 1,059,178, for a doll which has 
a fixed face and an extra face or faces hinged 
at the lower edge of the fixed face so that 
they can be turned down against the body 
of the doll or up over the exposed face, a 
bandeau being provided to hold the up- 
per edge of the movable face when the 
latter is adjusted to position for use. 


An India Rubber Substitute.—A process 
of producing an India rubber substitute is 
described in the patent, No. 1,061,881, to 
Julius Stockhausen of Crefeld, Germany. 
In this process gelatin is mixed with gly- 
cerine and with camphor, the latter being 
dissolved in acetone and the mass is treated 
with sulphur. 





Artificial Signal Clouds.—Stephen J. 
Kiibel of Washington, D. C., has patented 
a method of signaling, No. 1,062,782, in 
which cloud-like are formed by 
chemical reaction and their discharge is 
ntrolled in accordance with the signal 
desired to be given. In discharging the 
cloud-like bodies, fluid pressure is utilized. 


A Cranberry Dryer.—-A patent, No. 
| 1,052,969, has been issued to Henry H. 
Harrison of Boston, Mass., for a dried en- 
tire cranberry having a vented skin and for 
the process of drying fruit in which the in- 
terior of the fruit is vented through the 
outside thereof wile retaining the integrity 
of the fruit; the vented fruit is afterward 
subjected to the action of a drying agent. 


bodies 
| 
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A Process for Tempering Copper.—Wil- 
liam H. White of Hazleton, Pennsylvania, 


Hazleton, and one third to Jacob M. and 
Margaret Schappert of Dorranceton, Pa., 
has patented, No. 1,062,067, a process of 
tempering copper wherein the copper is 
heated to a high temperature and is im- 


lime water from which it 
soon as it blows and is then placed upon a 
hard surface and struck with another hard 
surface. 

A Way to Prevent and Cure Premature 
Baldness.—A patent, No. 1,062,025, to 
Bernard H. Nichols of Ravenna, O., shows 
a hat band having corrugations on its sides 
which form protrusions and depressions, 
the purpose of the construction being to 
avoid interference with the free circulation 
of the blood to the scalp whereby the pat- 
entee claims to prevent and cure premature 
baldness. 

Electrical Rat Trap.—Henry Carter of 
Pittsburgh, Pa., as assignee of one half, 
has received with Raymond H. Pryor of 
same place, patent No. 1,052.957 for a rat 
trap in which there is a platform, an elec- 
trocuting circuit and a motor circuit con- 
trolled by the movements of the platform, 
the motor circuit acting to operate a clear- 
ing mechanism by which the rat will be 
thrown away from the trap after it has been 
electrocuted by stepping on the platform. 

A Phonograph and Kinematograph Syn- 
chronizing Device.—In patent No. 1,053,- 
946, issued to the assignee of Leon Gau- 
mont of Paris, France, is shown a synchron- 
izing apparatus in which a phonograph 
mechanism and a kinematograph motor 
are coupled with means controlled by cne 
of said mechanism and operating to con- 
trol the speed of the other mechanism, with 





assignor of one half to W. D. White, of | 


mersed in a hardening bath containing | 
is removed as | 


of contacts connected in multiple with the 
field winding of the kinematograph motor 


Improved Flexible Tubing.—In patent 
No. 1,053,394, to Henry Hubbell of Ash- 
burnham, Mass., assignor to N. T. R. Al- 
mond Manufacturing Company, same piace, 
is shown a flexible tubing which has an 
inner coil and an outer coil which is located 
between the convolutions of the inner coil 
with the inner surfaces of the convolutions 
of the outer coil given an ogee shape in 
cross section and engaging with the inner 
coil along a relatively narrow line in the 
|normal position of the tubing. 


Bill Nye’s Prophetic 
years ago, before the days of the 
graph, Billi Nye wrote a humorous sugges- 
tion that an be 
for the delivery of political speeches from 
ear platforms. Bill Nye little suspected 
how soon talking machines would be reel- 
ing off political speeches all over this land 
of ours. They were used in the last presi- 
dential as well as in the one four years be- 
fore. When skillfully they 
avoided ‘‘repetition or the wrongful appli- 
eation of local gags’? which Bil! Nye 
|claimed as a great advantage of his pro- 
posed political machine. 


Vision. Many 





phono- 


automatic machine used 





employed 


A Novel Photographic Process.— A 
ent whose purpose is to provide for photo- 
| graphing an object with any desired back- 
|ground has been issued, No. 1,053,887, to 
| Hugo Sonntag, of Erfurt, Germany. This 
| patent includes a translucent screen slightly 
| tinted with a non-actinic color or a color 
| having a weak actinic action. This screen 

is located behind the object and the face 
| side of the object is lighted and the sensi- 
| tized plate or film is subjected to a singk 
| exposure to simultaneously impress therein 
| the images of the object and the projecting 
| background, the background being pro- 
| jected upon the translucent screen from the 
opposite side thereof to that oceupied by 
the object to be photographed. 


pat- 


First Superintendent of Patent Office. 
There hangs in the office of the Commis- 
sioner of Patents at Washington a portrait 
of Dr. Wm. Thornton, the first superin- 
tendent of the Patent Office. The picture 
was painted by Gilbert Stuart whose por- 
traits of George Washington are justly 
celebrated. The portrait was presented to 
the Patent Office in 1871 by a niece of Dr. 





| ‘Thornton, Mrs. Talbot, widow of Hon. 
|Isham Talbot, U. 8S. Senator from Ken- 
tucky. Dr. Thornton was an intimate 
friend of President Washington, who, in 


1794 appointed him one of three commis- 
sioners to survey and lay out the Federal 
capital. The Patent Office for most of the 
| Doctor's administration was not very ex- 
tensive, as we are told it consisted in 1816 
of three persons: Dr. William Thornton, 
superintendent, at $1,400, William Elliot, 
clerk, at $500, and Benjamin Fenwick, 
messenger, at $72. 

Three Wardrobe Trunk Patents.—The 
popularity of so-called wardrobe trunks is 
manifested in three patents, Nos. 1,051,- 
936,. 1,051,937 and 1,051,938, issued 
George H. Wheary of Racine, Wis. 
patent, No. 1,051,936, includes 
eonstruction of 
| inside of which legs are pivoted and 
| adapted to be swung into position to sup- 
| port the wardrobe section when the latter 
is adjusted out of the trunk body 
raised to an upright position. The patent, 
No. 1,051,937, provides a folding rack in 
connection with a swinging door, the rack 
being arranged to engage the door when the 
latter is partially closed in such manner 
| to forcibly close and lock the door in posi- 
| tion when the rack is folded out of position 
|for use. The third patent, No. 1,051,938, 
| has the trunk body provided with an end 
wall which is mounted to swing outward 
| and rest flat down upon the floor, and the 
‘wardrobe section includes a rectangular 


to 
The 


a novel 


folding wardrobe section 


and 


as 


tray, one end of which is provided with 


means co-operating with means on the 
swinging end wall of the trunk body 
whereby the tray may be secured to the 


said end wall when the said wardrobe tray 
is adjusted to upright position for use as a 
wardrobe. 





| 
| 
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ATTACHMENT FOR HOE BRUSHES J 
t kh +. are VV J B r (,reat 
ills, M t rhi ttacha t the 
ick " ! und | pro 
ision f ting x i la da r 
The inv ur r |} ling px 
boxes « vari ir l 1 manner t t 
th box ! r held I regard 
less of ti ! w the rt is held 
FLOOD GAT! 4 GALI 1, Bakerfield 
M Th devi p | eparable 
nits n¢ is ipa f «x increased or 
d need t ! r t different 
si orn ! tion t pre nt th 
passage t pabl f swinging 
yut of 5 tior ! tl pa iz of drift, 
and aut 1 to position a 
the passade 
WRINKLI PREVENTER CHARLOTTE J 
McDonal Cadiga Sauar Eng 
nd This pr t i wor! i person ir 
ilally during the night wl isleep 
it pr t the fac and more 
h tr fr ing in mtact with 
t rest o that th {r 
t i is unhampered, and 
! writ i by contact with 
the pillow, and t formation of wrinkles 


PFULLOWER 





J \. Me \ugust Ga rhe invention 1 
it z ar t ipparatu 
particularly t« n r t ’ ard 
in t t to pr id fo 
ha u ins ¥ I it iy i readily 
( ff \ ired | 1djusted position 
it q y ! r d wher d a 
LOCKIN PrRVIK FOR FILING APPA 
KATUS J Hy Augusta Ga Th ob 
¢ tt pr t I ntion i the pr ion 
of ing y th use vhich one 
or i ‘ ne! ned ries of ards may 
locked aguit ’ lental displacement or 
ul b u it per 
LARD CUTTER \ W BLAvI ind «| 
HARMISON imberland, Md rm i ntior 
provides a devi t t of which lard t 





ther imilar subst ich butter, et« 
ay be t f pa yntainer which holds th 

I \ nd t tl t Ly ‘ 
r d int id r pt which may 


eutting device 


WILLS, P 


subsequently taken from the 


CASTING APPARATUS K. « 


lO. Box 172 Frederick, Md A purpose here 
s to provide i isting apparatus in which 
ybjects may be lded with great rapidity and 


it small cost I rther, to provide a ld cor 





truction in which there are slidable and mov 
€ mold ect t per it ft isting 
jects of irregular shape 
COAL WASHER AND ORE CONCENTRA 
| TOR 1. C. CAMPBELI Asheville, N. ¢ In 
t pr nt invention the object is to provide 
nachine arranged to prevent back sliding of 
h densities t material under treatment 
! lg rward, and to insure the move 
nt f 1 tl ateri in the proper dire¢ 
tions s that the capacity of the machine is 


t working surface has a great 
effect to 


hasten on 





jigzing I ning hasten concen 


tration and also to discharge of 


id 

ARTIS ULOR BOX AND EASEI L, 
I KUHRYI is Sixt \ Manhattan, N. ¥ 
N. ¥ r it ntor provides a box mounted 

pporting r n position to hold a sketch 

pa l I t I levi provides means for 

king t box In adjusted position; provides 

a for | ling a canvas in working posi 
tion pre l i x a side whereof for 
i holding-t: for tul and tools used ir 
sketching ind provides means for packing the 
ox and part r ted therewith to form a 

i and I nient ndle 





Hardware and T 
TAPPING DEVICE ©. H. HINMAN Ker 


gton, Kat In this instance the invention 
for its object the provision of an inex 
pensive device for tapping a pipe containing 
a fluid, under pressure without the oss of 
the fluid, and where the pipe re too thin for 


utting threaded openings therein 
ADJUSTABLI HOSI HOLDER L, P 
BAILey, Box 132, Mountain View, Cal rhis 
i ention relates to hose holders, the object 
ing to provide a simple, strong and inex 
pens i which the nozzle end of an 
ordinar iy be conveniently and effec 
irious degree of inclination 





HOSE HOLDER. 


ADJUSTABLE 


practical application of 


hown in the accompanying illustra 





n rhe parts are xtremely inexpensive and 
ready and simple of adjustment, and by reason 
f their weight ay be readily transported 
rom pla to pla 


WRENCH Ww E. P care of ScIleNTIFIK 





AMERICA 61 Broadway, New York, N. Y 
In the present patent the invention has refer 
e to the pr ision of a novel locking block 











t I the movable jaw of the wrench to 
pe t the adjustment of the novable jaw 
and k the same in adjusted position 
FLOOR SPRING HINGE O. KATZENBERG 
ER, « Lawson Mfg. Co., 215 W. Huron St 
Chicago I rhe purpose of this invention 
is to provide in a spring hinge a cam and 
icting roller structure formed with roller 
es at the ends arranged in guiding slots 
whereby the hinge operates with a minimum 


friction, while retaining tl body of the hinge 


in proper position 


SAFETY RAZOR L. J. Fay, P. O. Box 182 
Watts, Cal The blade is held in place by a 
tube compressor, and as the guard is movable 


it may be adjusted to 


ining of the razor 


position to permit t 


without unscrewing or 


taking it to pieces during shaving If beard 
is heavy the first time over may be shaved 
with the guard raised and then lowered for 
i close shave, or the razor may be used with 
the guard removed, thus forming an ordinary 
razor 

SAFETY DOOR HASP 1. B. CRANE 111 
N. Pearl St Ellensburg, Wash The improve 
ment pertains to hand operated fasteners for 
barn doors er the like, and particularly refers 
to devices of this nature which are intended 


ured 
door to be 


to make it impossible for a door thus se 


to be opened by a horse or for tl 


rattled or shaken loose by any other means 





lis automatically 


LEVEL AND THE LIKE A. C. W. ALpIs 
Old Grar road, Sparkhill, Birminghan Eng 
and The invention compri the iployment 


f the fluid bubble in an optical system to act 


| 
that is, the surface of the bubble 
reflective sur 
optical syste that 


due to displacement of the 


orms one of the refractive or 


the move 


viewed directly or by projection 


on a scree! 


CORK PULLER a. § 


NSEL, 47 Broadway 

Elizabeth, N. J rhis invention relates to cork | 
pu rs and ha particular reference to a cor 
lent t for extracting corks of any l 

r construction in a inner which will insure 

posit delivery of t rks intact so hat | 
they may be re-used, if desired The tool re 

ped caps fr bottles 


PIPE CUTTER W. H JOHNSON Waco 
rex rhe intention 
vice by means of which a portion of the ma 


moved to form the cut 


here is 


rial of the pipe is re 


instead of the material being displaced and 


without remo 


MONKEY WRENCH 7. 4 


DOREDANT, 391 
Camp St.. New Orlean Lit The main p 


pose of the improvement i to produc 


wrench having means for permitting a quick 


! t nt of the mo ‘ “W Further, to 
provide in connection with the eans for ad 
jJusting the novable jaw n improved latch 
device for holding the novable jaw in the 
idjusted position 

TEMPLE’ H. B. Asn, St. Louis 


Mc Ad 
Offll-Thon Mfg. Co Ashk 11} 
paring the metalli 


dress the 
remplets are for use in pre 
t 


el structural work, acting 





a temporary guide or pattern for locating 


the several bolt or rivet holes rhe object 


re is to provide i templet which may 


produced at a greatly reduced cost, and whi 


vill permit of easy and speedy manipulaticn 


n assembling and disassembling 


Heating and Lighting. 
GAS ILLUMINATED ADVERTISING AP 
PARATUS F. O. Seyp, London, England. Ad 





iress Day. Davies & Hunt, 321 High Holborn 
London, England In the present patent the 
invention is for its object the provision of a 


simple and inexpensive valve mechanism which 
' idjusted, will require a s1 

ictuate it and 

preventing 


ay be readily 
imount of motive 
may utilize the gas pre 
eakage 

GASOLINE LIGHTING APPARATUS \ 
Tr. Rocute, McClure, O. Address Orville Smit! 


power to 


ssure in 





Napoleon, Obio. Mr. Rochte'’s invention ar 
improvement in gasoline lighting apparatu 
and the object is to provide in easily oper 
ated 1 economica apparatus for gasifying 
the oline and delivering it to the burner 
mixed with a suitable quantity of air. 

OIL BURNER \ D. Mar t Eu 
La An object of t ention is to pr 1 
i device for irning |} I Ww grade 
so as to effect a rmplet mbustion thers 
and obviating the annoyan of s wl 





en accompanies the 


sracter 





old Utilities, 
COOK RANGE.—G 
Works, Eugene 
ntion relates generally to 


House 
rAKE DOWN 
ire of Eugene Iron 


FRAZER 
Ore rhe | 
present inve stoves | 
and more ranges, the ob 
ject being the 
taken 


back of 


particularly to cook 
cook range which | 
packed | 
an animal used for such pur 


provision of a 


may be down and conveniently 
upon the 
poses 
CLOSET E. M 
Winfield 
ticularly to 


a sewer, but 


ANDERSON, 813 E. 13th St 


Kan. The invention applies more par 


closets which cannot be connected to 


must rely on a dr pit or tray 


and to also make the closet fly-proof It pro 





e opening to the vault 


and 


vides a closet wherein t 
closed when not in usé 
a ventilating flue provides for the escapement 
of obnoxious gases 
CLOTHES LINE 
4002 Eighth Ave 
port is for us¢ 
and where the line is 
framework of a 
permits the line to be 


SUPPORT \ 
Brooklyn, N. Y This sup 
particularly in tenement houses 
attached to the 
window 
extended 
room through the window during pla 


OLANDER 


places 
window, or near a 
The invention 
into the 
ing of 
the end of the line 
without 


clothes thereon, and after such 
into the 


changing the tension 


placing 
extending room 
may be removed 


of the lit 








LIGHTING AND VENTILATING APPA 
RATUS J. O. Utricn, Tamaqua, P. The | 
device may be arrang in any desired posi 
tion and is operated from the floor. <A _ per-| 


fect circulation of air may be obtained, by 
of the 
sheets of openings 


BATH Cc. F. Norp 


frames into 





ringing the perforate shee 
register with the 


PORTABLE SHOWER 


perforate 
| 





MARK, 91 W. Neptune St., W. Lynn, Mass. This | 
shower bath can be easily moved and the 
energy required for raising the water above 
the bather is supplied by the bather himself 


These 


movable 


features are obtained by providing a 


inclosure or cabinet carrying a pump, | 
which is actuated by the bather, and sprinklers | 
| 


dispensed in the inclosure 

TOWEL RACK A. H. Hower, 575 Trinity 
Ave., Bronx, N. Y., N. Y¥. This invention is 
intended for use with hot water boil 
ers used with kitchen ranges, the arrangement 
of parts being such that an article of this class 
cost and sold at a 


properly 
| 


‘ 


especially 


may be produced at a low 


corresponding price 
FLOAT VALVE Fr 
bany, N. Y¥ Phe 


35 Elm S8t., Al 
relates to flushing 


ScHUH 


Invention 


to provide a d .* 


j;for use on 


tanks 
valve 


and provides a _  float-controlled inlet 
arranged to insure a proper opening and 
1inst the pressure of 
the water supply to direct the incoming wate: 
direction, to prevent upward 
same time rendering thx lve 
render the 
and other 
matter and to prevent the valve from sticking 

MOP.—T. W 
Brooklyn, N. ¥ 


ments in mops 


closing of the valve 





in a downward 
squirting, at the 
noiseless, to 


practically valve self 


cleaning of sediment extraneou 
LESLIE, 179 Nostrand A 

This invention refers to i 
object is to pre 
is especially 


prove and th 


duce a construction which adapt 


ed to wipe up the moisture on floors, counters 





stands, or any other place that requires to be 
ined and dried 
RANGE AND STOVE EK. C. Cou Cole 
Mfg. Co., 218-38 S. Western Ave., Chicago 
I Heretofore manufacturers laid asbestos 
er the top oven plate inside the top flu 
r, in a cast range, to cast ribs, and plaster 
n fire clay in order to keep the top oven heat 
rom being too great, and on the firebox end 
the oven, there has been an air space be 
tween the oven plate and the cast iron back 
walls of the firebox This causes the back 
walls of the firebox to burn out very quickly 


For the improvement of these conditions the 


ir ntion lies particularly in the means for 


entilating and controlling or balancing the 


n heat 
PERCOLATOR J. J. O'Mara, 1975 FE. St 
St Brooklyn, New York Phis device 


heating chamber ha 
projecting into the 
i percolating tube to convey heated fluid from 
to the 
infusion is to be 


prises a iin vessel. a 


ing an outlet main vessel 





material f n which the 
and a telescopic 


and the 


cham 


made union 





connecting the tt 
part of the 


rv removably 
outlet 
a tortuous passage 


the chamber from the 


having 
fluid can 


main vessel 


chamber, the 


union 


whereby the enter 


Machines and Ucchanical Devices, 








LET-OFF MOTION FOR LOOMS I. Cor 
LUMBE 53 Riverview St Fall River, Mass 
Mr. Coulombe'’s invention is an provement 

let-off tions r looms, and has for its 
) t tl provision of a device of the char 


Gl 


ee ee 


J 





| LL 


LET-OFF MOTION FOR LOOMS 


tension on the 
ight of the 


acter specified, wherein the 


warp bear is controlled by the we 


yarn on the beam, and wherein the arrange 





ment is such that the said weight acts upon 
both ends of the brake band to tighten the 
same to regulate the tension thereof. 

BRAKE BELT LINK I COULOMBI 53 
Riverview St., Fall River, Mass This invent 


brake belt 
provision 


or furnishes an improvement in 
links, 
of a simple 
interchanging 
earries an inset of cork 
face of the link 

OZONE PRODUCING MACHINE 
SmitH aad F. M. HuMMEL, 715 
Des Moines, object of the 
tion is to provide a device in 
mum amount of ozone 
a minimum expenditure of 
object of the invention is to 
for centering the terminals, so that 
the latter may be at brought into their 
proper position 

ROTARY PUMP W. A. Simonp, 76 Pleas 
int St., Franklin, N. H. This invention has 
reference to rotary or centrifugs 
water or other fluids, and suck as 


which has for its object the 
device composed of a 
links, 
extending 


ine xpensive 


series of each of which 


beyond one 


D e 
Grand Avy 

Towa An inven 
which a maxi 


may he produced with 
Another 


means 


energy 
provide 
discharge 


once 





pumps for 
are adapted 
vertical or in 





shafts which are 
clined to any extent. 
casing adapted to be introduced into or to be 


located in any place from which water or other 


The pump comprises a 


fluid is to be pumped, as a well, hold of a ves 
| or the like 


INDICATING MEANS FOR ROLL FILMS 
H. M. ENGie, Room 414, National Exchange 


Roanoke, Va 
means for roll 


Bidg This invention pro 
des indicating films arranged 
to enable the user of the camera containing the 
unwinding of the film 


Bank 


roll film to observe the 
without unduly straining the 
stantly looking ht the window to pre 
vent over-winding or under-winding of the 
film, and to allow of quickly winding the film 
thus avoiding delay in waking successive ex- 
posures. 


eyes, or con 


camera 
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SIPHON CHARGING MECHANISM.—H. | readily connected with or detached from the| vided to turn the crank-shaft to raise and | NEW BOOKS, ETC 
S. Winsor, care of J. 8. Jenkins, 165 Broad-| head of a cylinder to be driven by said shaft, | lower the shovel, and means to propel the truck P < 
way, New York, N. Y The principal object | the parts being so formed and operated that} on which the shovel is carried. |Mecuanica Drawing. A Treatise on 
of this inventor is to provide a siphon charg-|the shaft and head are not readily disengaged | INDICATOR.—T. G. Fortune and W. Lor Technical Drawing as Expressed through 
ing mechanism embodying a substantial struc- | except when the operator desires. | ince, care of Vitagraph Co., Santa Monica, | the Medium of the Graphic Language. 

y ° ‘ ” 4 a | , } " Vee 1 » 
ture and a number of co-operating parts, CAN.—J. L. Jones, Box 197, Maricopa, Cal. | Cal. This improvement comprises means for | By Otho M. Graves. Keston, Pa.: The 
whereby siphons may be charged with a gas |ppicg inventio yrovides mechanism in connec- | indics : : : ‘ ; % : : Chemical Publishing Company, i912 
~e rin RS Ta Orage #4 is invention provic m 1 in nnec- | indicating in the daytime and at night the Svo.: 139 - illustrated 
contained in a suitable cartridge in a quick | tion with a can wherein resiliency is required | direction in which the vehicle is about to turn Svo.; 130 pp.; Mlusteated. 
Gnd sare Manner in the bottom of the can, as in oil cans and | and the fact that it is about to come to a stop,| "Mechanical Drawing” is a well-ordered course 

METHOD OF AND APPARATUS FOR) the like, wherein mechanism is provided with-| and which also serves as a rear or tail light | Of Study in which certain vital principles have 
STEERING VESSELS.—J. F. Key, care of|in the can for insuring that the bottom of the| for the vehicle and as an illuminated license | Seem held in mind. It aims to teach the graramar 
Gen'l Delivery, San Francisco, Cal. This in-| can will always possess sufficient resiliency to | tag carrier. j of the graphic language so interestingly as to 
vention is an improvement in method and ap | insure the springing back or outward of the ADJUSTABLE SEAT.—I. L. STaNncer. Pen awaken the creative faculty of design at the same 
paratt for steering vessels, and consists in| bottom after it has been repressed and the | sauken, N. J., and C. B. FiTHtay, Philadelphia, time that the student is being trained to mechani 
opposing fluid pressures relatively, automatic- | pressure has been relaxed. | Pa AGdeess the fener. ease. ot A. Ganied: cal execution. 
ally maintaining a balance of pressure between PATTERN CONTROLLED SHEDDING MO-|1503 California Ave., Philadelphia, Pa. More | QUESTIONS AND ANSWERS ON THE Prac- 
a ee ete respective con- | TION.—W. Simmcuen, No. 42 Aussig Kleische | particularly this invention relates to adjust | vice AND Tueory or STeaM anv Hor 
trolling pressures and utilizing the variations/ a. q. Elbe, Austria-Hungary. Up to the pres | | Water Heatine. By R. M. Starbuck 
in pressures for governing the powers of the/ ent time dobbies have been somewhat uncer- | | Hartford, Conn.: R. M. Starbuck & 
engines tain in operation and difficult to work. These | Sons. 16mo.; 135 pp.; illustrated. 

MIXING MACHINE.—K. Rosnovr, care of | drawbacks are entirely obviated by the present | | Price, $1. 

Northwestern Steel and Iron Works Eau | invention, and according to it one hook is | Mr. Starbuck has been very successful in com- 
Claire, Wis This invention relates generally | fixed on each side of each heddle frame while |e catechisms on sanitary plumbing, and this 
to concrete mixing machines and more particu-| the blades required for lifting and lowering series of questions and answers on the subject of 
lar to means fer discharging the mixture|the hooks are also arranged on each side of | — | steam and hot water heating will no doubt prove 
from the machine It also provides means for| the heddle frames. | acceptable to the trade. This fourth edition in- 
furnishing the requisite amount of water or CUTTER FOR PAPER HOLDERS.—M L. | | cludes chapters on vacuum and vapor heating and 
other liquid to the material within the ma-| Rexgsron, Williams, Ariz. The invention pro | accelerated hot water heating, with numerous 
chine The mixer also embodies means for| yjdegs an inexpensive device capable of attach ADJUSTABLE VEHICLE SEAT. | tables, rules, and “tricks of the trade."" and a 
mounting the paddles which perform the mix-| ment to existing holders without change in | wealth of miscellaneous information 

ing operation the holder itself, and wherein the cutting de-| able and removable seats for use on vebicles!o oo — : , , 

BUTTONHOLE MARKING MACHINE.—FE. | vice is actuated by a continuation of the same | and more especially to automobiles. The prin =e SOLDERING, H AnD SOLDERING AND 
; ie oe ; : : RAZING. A Practical Treatise on 
r. ADAMS, care of the Adams Mfg. Co., Ports-| movement that withdraws the paper from the| cipal object is to provide a seat and means Tools, Material i Operati ; For the 
mouth, Ohio The purpose in this invention holder. | whereby it may be moved to different rela “sees pn NO 0 agg seme: oc a 

: i" te yt : Use of Metal Workers, Plumbers, Tin- 
is to provide a device by means of which the PRESS.—P. L. Serwe, care of Serwe & Co.,}tive positions, thereby adapting it to the com ners, Mechanics and Manufacturers. By 
buttonholes of shoes may be marked quickly [ne 109 Main St., Seattle, Wash. This im-| fort and convenience of different people. The James F. Hobart, M.E. New York: D 
and accurately with a minimum of labor. A provement pertains to hand presses for press } invention also provides a means for adjusting Van Nostrand Company, 1912. 12mo. : 

ing lard and other materials, and its object | the seat relatively to its support which can be 190 pp.; 62 illustrations. Price, $1 net F 
is to provide a press which is very simple, dur- | done in a short time, the parts being few and Vine : Parner , ms 
ahie abt ektecitnals stvene in eneseaen tt epee. seis. A glance through the detailed index will at once 
ponall “ - ‘ convince the reader of the astonishing amount of 
to readily withstand the pressure to which the ENGINE STARTER.—G. J. Spowmrer, care information conveyed by this little handbook 
press is subjected during use. of Wilson Motor Starter Company, Franklin, Soldering and brazing ere operations constantiy 
MACHINE FOR FORMING BARREL/|Pa. The invention relates more particularly cajjed for in a number of arts, crafts, and indus- 
STAVES.—F. M. Kennepy. Clarendon. Ark.|to means for “turning over” the internal com tries, and are by no means so easy of efficient ac- 
The invention refers to machines for form-| >ustion engine of an automobile. The device complishment as is generally supposed. 
ing barrel staves, and has reference more par-| eliminates objectionable features of the old 
ticularly to that class which, in forming the | Cranking means for “turning over’ the engine Tae Manvat or Sratistics. Stock Ex- 
2 staves, extracts the sap from the surface of |by use of a compressed fluid. The engine is change Hand-book. 1913. New York: 
i the staves by means of a pair of revolving rol | started by merely actuating a lever placed The Manual of Statistics Company. 
. liers having the profile of a stave. within convenient reach of the driver. Svo.; 1104 pp. Price, $5. 
|} TYPEWRITER CABINET.—J. E. tenet FOOT WARMER.—J. Puivipcik, Jr., Box This indispensable work of reference comes to 
| Kensington, Minn. A primary object of the }168, New Canaan, Conn. The invention pro | us this year for the thirty-fifth time, as full and 
jinvention is to provide novel details of con | vides a warmer more especially designed for accurate es ever. Thumb-indexed, it makes im 
struction for a cabinet, that adapt it for the | use in automobiles, aeroplanes, and other ve- mediately accessible a fund of information con- 
ps safe and convenient disposal of a typewriter | hicles, and arranged to utilize the exhaust cerning the most impo tat railroad, industrial, 
Li machine within the cabinet, so as to protect it | Bases from the motor and to prevent overheat- a d government securities; it cites stock ex 
yen from dust and improper handling, but permit|ing of the feet or burning of the shoes of change quotations, high and low, for 1916, 1 1! 
lits instant elevation into position for service. | the user and 1912; and it concludes with production and 
BUTTONHOLE MARKING MACHINE | price statistics of the various commodities of the 
sai | Designs. world. In short, it is a manual without which the 
fu r object is to provide machine which Prime Movers and Their Accessories, DESIGN FOR A pre SETTING.—H. Ack. | Preference library of the man of business and the 
is s contained, all parts being carried by a MEANS FOR COOLING COMBUSTION EN- - 5) Maide x ' ‘a Ne s Y “kN Y. Thi investor can scarcely be called complete 
single standard or upright, and which there- | GINES H. S. WHEELER, care of Far West Baan, 3 = are es lee Bia ee 
fore takes up little room. The marker is of | Lumber Co., 102 S. 9th St., Tacoma, Wash. omnes is igen merger ° senna —_ or | THe Gasouine AvutomosiLe. Its De- 
novel form, and means provide for simul-| This inventor provides means for cooling the | ®°™ setting which js very ornamental and sign and Construction. Vol. Ii. Trans- 
taneously adjusting all the markers. cylinder and piston of an internal combustion | @¢UVe: mission, Running Gear and Control. By 

VIEW CHANGING DEVICE—W. C. Upp, | &@sine by the use of atmospheric air or other| DESIGN FOR A FRUIT KNIFE—E. B P. M. Heldt. New York: The Horse- 
30 Church St.. New York, N. ¥. This device | Cooling medium. He uses means arranged in | Lypic, 530 Sheridan Ave., Pittsburgh, Pa. | less Age Company, 1913. 8vo.; 522 pp.; 
will accommodate @ latge number of views, | Me of the cylinder and piston of the engine,| I= this ornamental Goign for & Suit balée! illustrated. 
ind will bring one view into position to be|% Circulate a cooling medium through the | the handle te benutituly amnggeeise rhe pees Continuing his exposition of automobile design 
projected upon a screen, hold it in position | ™®@?S a = - oes gg produce @ VeTy! and practice into this second volume, the author 
for a predetermined time, and then permit the | original and graceful effect. seeks to classify the various possible constructions 
next view to be brought into position, this Railways and Their Accessories. | DESIGN FOR A GOBLET.—W. BE. Hunren, | of the different parts, giving formule for neces- 
operation continuing so that all the views in ADJUSTABLE CAR STEP.—J. H. Vavenan, | Morgantown, W. Va. In this ornamental de-|sary dimensions, but avoiding descriptions of 
succession are treated similarly. 856 Palmetto St., Mobile, Ala. This invention | sign for a goblet the bowl is materially round | individual constructions so far as possible. The 

ARTIFICIAL-LIGHT PRINTING MA- comprehends mvre especially a small stair with an attractive flange eae the — whole machinery of transmission, - no Engg 
CHINE.—BE. J. Brocan. 23 Portland Place, | #4@pted to be mounted upon a car platform or | The stem is straight and slight which connects clu‘ch to road wheels, is most thoroughly and 
Yonkers, N. ¥ The improvement refers to other suitable portion of a car body. and pro-| the bowl and the base. carefully exhibited m tent ond illustration. An 
devices for producing blue prints and the like, vided with a step which, at the will of the DESIGN FOR A DRINKING GLASS,—C apgunees aves tables Peg pg cee eee 
ind the aim is to provide a machine arranged operator, may be shifted into different posi-| Greer, 414 Greer Bldg., New Castle, Pa. The and in conclusion are shown 7 -page pastagre 

ions relatively to the stair for the purpose | thin upper half of this glass is flared or turned phic views of eight modern pleasure-cer chassis 
of virtually lengthening and shortening the| outward, the lower and thicker half being) Ty» Grocer’s ENCYCLOPEDIA. Compiled 
latter. |}rounded or convex, and a ridge or beveled by Artemas Ward. New York: 50 
DOOR HANGER.—M. Mock. Address D.| shoulder is formed at junction of such parts, | Union Square. 4to.; 748 pp. Price, $10. 
B. Saffold, Beeville, Tex. This invention re-|this constituting the most distinctive feature) . 12, sumptuous book has rarely come to the 
lates more particularly to sliding car doors, | of the design. reviewer's table. Its beauty is as great as ‘The 
: jand the object is to provide a door, the move DESIGN FOR A DOME-TOP TOILET POW- | Book of the Pearl.” Every article of food and 
ck ment of which will be free and easy. To this) DER CAN.—A. J. Guipry, New. Orleans, La. qrink is elaborated on in a masterly manner and 
i end the door has upper supporting stirrups | Address Finlay Decks & Co., Magazine St.,| the wonder is how the compiler, or author as 
| carrying roller guided members and connected | cor. Common St., New Orleans, La. The body | we should rather term him, gathered this vast 
of the can is cylindrical and is surmounted by | aggregation of facts embellished with beautiful 
|a bulbous top whose greatest diameter is ad-| jjjustrations and a bewildering array of color 

| jacent to its upper end, and such top is pro plates largely from the objects themselves 
| vided with a conical ornamental cap fruit, vegetables, fish, meat, nuts, etc. The 
a a ____ | alphabetical arrangement heavily cross-refer- 
‘Reea~Coatee of any of these patents will | enced is wisely adopted, It is almost teipensinie 
y } be furnished by the ScienTiric AMERICAN for to call attention to any one —o a Bere 
Po |ten cents each. Please state the name of the } bei _¢ uniformly eustetned, but the —— - hi 
fel Sala | | | patentee, title of the invention, and date of ored lateo cheeses ises ecially noteworthy ne 

mT | actual machinery used in the preparation of food 

tai aati | } - | su bh as cane mills, citrus fruit graders, fish wheels 
| 2 » x ao yy ; to be 
ARTIFICIAL LIGHT PRINTING MACHINE. | x et —— ‘Oy We wish to call attention to the fact that race Render ted odes, seneage os m4 treet» 
to properly superimpose the sheets of tracing _ = + 1 ———. ‘ we are in a position to render competent _ port it deserves, as the exact knowledge it con 

; 4 , : ——__—— EE a vices in every branch of patent or trade-mark | \... ig worth many times its moderate cost. As a 
paper and the sensitive paper, and to one nove wancen work. Our staff is composed of mechanical, | ¥ oe. for the library public or private, it can be 
the same to travel past a source of artificial OR ER. electrical and chemical experts, thoroughly | jcommended and -! scaiien seaeeiah aa Gund 
light for making a proper exposure, and to ; , P trained to prepare and prosecute all patent |; much pleasure. Mechanically the book is well 
finally separate the sheets of tracing paper and by a member which is movable freely through applications, irrespective of the complex nate’ re ae . s = mi. ewpeaeghe, atker gate 
the posed sensitive paper for removal from ja roller carriage having a limited movemen of the subject matter involved, or of the spe arden 7 ae into aunt harmony 4 
ae maekin joe Gs Caw Heme. — a eee eg cialized, technical, or scientific knowledge re- aniaie a the contents would post any house- 

HANDPIECE FOR DENTAL MACHINES. ane 2 - perce ee ee quired therefor. wife so that she would become a discriminating, 
C. KE. Norrarop, Thorsby, Ala. This invention | ating the practical application of the door We also have associates throughout the | i¢ not an expert, buyer 
refers particularly to a device which comprises | thereto. world, who assist in the prosecution of patent aes , ace ty 
a shell provided with a shaft, and means as- | and trade-mark applications filed in all coun- MAGNETO AND ELgct a ) By 
sociated with the shell and shaft whereby a/| Pertaining to Vehicles. tries foreign to the United States. Ww. _ Hibbs rt, ge ’ Le a hi § 
dental tool is held firmly on the shaft, and | POWER SHOVEL.—A. OrreRMANN, 435 W. Munn & Co., Ww = Co., Ig Any Ts 
may be adjusted through the medium of the/gth st., Davenport, lowa. The invention com Patent Attorneys, pp.; 90 illustrations. nem, Cy Con 
Shaft in the shell | prises a long arm or lever, on the forward end 361 Broadway, net. 

CENTER- SHAFT HEAD.—Watter’ 4H.!of which a scoop is mounted, the lever being New York, N. Y.| Tue New Buripina Estimator. By Wil- 
Greaves, Stafford Springs, Conn. The inven-|swiveled in a block or socket mounted on aj| Branch Office: liam Arthur. New York: David Wil- 
tion comprebends a device by aid whereof| crank shaft, the lever and scoop having suit- 625 F Street, N. W., liams vor pag =f oe 8vo.; 729 pp.; 

ice, $5 net 


the center shaft of a spinning mule may be 


able controlling devices, and means being pro- 





Washington, D. C. 
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The Ten Greatest 


Inventions of Our Time 


We heat 


the telegraph, the sewing machine, the telephone, the 


much of the great inventions of the past— 


reaping machine, photography, Bessemer and open 
hearth steel, the steam engine and the phonograph. 


Yet the inventions of our own time are as epoch-mak- 
ny j iS dramatic ads these. 
Perhaps because we have become accustomed to the 


use of the old machines and discoveries, perhaps be- 
ause the achievements of latter-day inventors succeed 
one another so rapidly that we are not given much time 
to marvel at any one of them, we have not fully realized 
how stirring and wonderful are the products of modern 


mnyvenulcy. 


Only five years ago the man-carrying aeroplane made 
its first public flights; only the other day hundreds of 
passengers on a sinking ship were saved with the aid 
of wireless telegraphy. At least a dozen inventions as 
great have been perfected in our own time, and all 
of them have made a man’s work count for more 
than it ever did before, and have made the world 


more livable than it ever was. 
Why should we not tell the story of our own deeds? 


Why should we not review the industries created 
by men who are still living, men whose names will 
vo down into history with those of Watt, Morse, 
MeCormick and Howe? 


That was the underlying idea of the November Maga- 
zine Number of the Scientific American. We knew 
that the ‘‘ten greatest inventions of our time’’ was a 
big subject when first we planned the number, but 
how big it was we never realized until we surveyed the 


g 
field of modern invention. 

Then we saw how astonishing was the progress made 
in our own day, how much mankind had benefited 
by the inventions of great modern intellects. We began 
te appraise inventions, to weigh one against the other, and 
to determine in our own minds which ten had contrib- 
uted most to human progress and happiness, which were 
really great pioneer inventions, and which merely re- 
markable and valuable improvements on successful past 
conceptions. There were so many achievements to con- 
sider that it was hard to arrive at a definite conclusion. 


Che upshot of our own thinking has been to leave to 


our readers the decision 


What Are the Ten 


Greatest Inventions of Our Time, 


and Why? 


For the Three best articles on the subject, we 
offer in the order of merit, three cash prizes: 
First Prize: $150.00 for the best article 

Second Prize: $100.00 for the second best article 
Third Prize: $50.00 for the third best article 


See last week's issue of Scientific American 
for conditions of contest. 





| 
Curious Resemblances in Nature 


(Concluded from page 34.) 
(represented by the head of the “swan’’), 
where they are brought into contact with | 
the essential, or sexual, organs. In this} 
chamber the flies are held captive. Those | 
which have come from other blooms bring | 
pollen with them, and thus effect the pol- 


Then, when the 





lination of the pistil. 
stamens attain maturity, the whole com- | 
pany of imprisoned insects get dusted | 
anew with pollen; and not until the flow- | 
ler fades, and the hairs in its throat 
| wither, are they able to effect their escape. 

Perhaps the most striking of all floral 
resemblances is that presented by the 
}staminal column (the petals having been 
removed) of the Brazilian milkwort 
} known as Schubertia (or Araujia) grandi- 


| fora. The likeness is that of a benevo- 
llent looking old gentleman, every feature 
| being most perfectly portrayed; while, as 
ithe stalk, which supports the column is 
rotated from right to left between the 
fingers, the visage appears three times in 
| succession—the right eye of one face be- 
coming the left eye of the next, and so 
on. Of course this remarkable apparition | 
is merely coincidental to the structure and 
coloring of the parts concerned. It has 


| no direct bearing upon the adjustment 


lof the flower to its environment. 


Never- 
| theless, it calls our attention to the unique 


jarrangement of the essential organs which 


|characterizes the natural order Asclepia 
| daceae As in the case of the orchids, 


the pollen is combined to form masses 
which are torn away bodily by an insect 
of appropriate size and carried to another | 


bloom. In the case of the Schubertia, the | 


insect, coming to the flower for the peed 
which it secretes, pitches upon the stam 

inal column, and sooner or later gets its 
feet into the long, gaping slits—one of 
which is seen to each side of the mock | 
face As the insect attempts to escape, 
its feet are guided upward, and become 





wedged in a narrow notch in the black | 
disks or “clips” (the “eyes” of the face), | 
and can only be freed by tearing away | 
the disks, together with the pair of pollen- | 
masses attached to each. When large and | 
powerful insects are involved, the device 
works to perfection; but small insects are 
quite unable to effect their escape, and | 
are held captive by the flower until they | 
die—a contretemps which defeats the ob- | 
cross-pollination) for which | 
the whole elaborate contrivance exists. | 
On this account these flowers are often | 
spoken of as “eruel flowers” or “pinch- | 
But when a powerful in-| 


ject Gh, Ms 


trap flowers.” 
sect drags away a pair of pollen-masses, | 
the latter undergo a remarkable twisting 
movement, by means of which they are 
brought close together. This facilitates 
their insertion into the stigmatic chamber 
of the next bloom which is visited by the 
insect. In the vicinity of these flowers | 


one may often capture large wasps and 
other insects with large numbers of pol- | 
len-masses, or the clips from which the | 
pollen has been detached, fixed firmly to 





their legs. 

The very remarkable flower-spike, or in- 
florescence, of the sweet sedge (Acorus 
calamus) deserves mention because of its | 
striking resemblance to a round file. The | 
plant belongs to the order Orontiaceae | 
(allied to the Arums), and is a native of 
Eastern Asia, although it has spread to| 
other countries, and is conserved in South- | 
ern Russia, whence the rhizomes are ex- 
ported. They yield an aromatic stimulant 
and tonie bitter, which is employed medi- 
cinally and for flavoring beverages. The 
inflorescence is a spike of small, closely 
crowded hermaphrodite blossoms which 
open in rotation from below upward. Self- 
pollination, or autogamy, is out of the 
question, because the stigmas of the indi- 
vidual flower fade before its anthers open. 
It is true that the stigmas of flowers in 
the upper part of the spike become recep- | 
tive when the anthers of lower flowers are | 
shedding their pollen; but as the pollen 
is adhesive, its transfer cannot be effected | 
without the assistance of insects. Kerner | 
informs us that in Europe, where the 
plant is not indigenous, it is always 
sterile. But farther east, where its flow- 








ers are visited by the right kind of in- 


sects, spikes of red berries are produced. 

All children love to pinch the tightly 
closed jaws of the appropriately named 
“snap-dragon” (Antirrhinum). Lord Avye- 
bury aptly compares this flower to a 
“strong box to which the humble-bee only 
has the key;” for it is a fact that the 


|smaller bees rarely succeed in forcing 


their way between the firmly closed lips 
of the corolla. The flower needs a large, 
long-tongued bee to bring about its cross- 
pollination. It is, indeed, a kind of tun- 
nel, into which the insect visitor must 
crawl to reach the nectar which is secret 
ed at its extremity. At the entrance of 
this tunnel, pressed against its roof, are 
the pollen-covered anthers, and an exam- 
ination of the flower shows that small bees 
and other insects, could they gain access, 
would crawl down to pilfer the honey 
without touching the anthers at all. A 
large bee, on the other hand, fills up the 
tunnel, and inevitably brushes off some of 
the pollen with its hairy back. These 
facts explain the tightly-clossed jaws of 
the snapdragon bloom, which call for a 
large, robust insect to force them apart. 

Perhaps the most curious part of the 
snapdragon, however, is its irregular seed 
eapsule. The accompanying photograpk 
might pardonably be mistaken for a col 
lection of skulls in some museum. Yet it 
really represents a few snapdragon pods 
mounted on pin-points. The three holes 


|which seem to represent the eyes and 


mouth are, of course, the orifices through 
which the ripe seeds are ejected. 

This article is not intended to furnish 
a complete list of curious resemblances 
which occur in nature, but merely to point 


jout a few of the more striking, and to 


show how they may be utilized as aids 
in teaching. If the reader will exercise 
his own powers of observation and imag 
ination, he will experience no difficulty in 
discovering a well-night endless series of 
subjects. In the patterns displayed by in 
sect’s wings many very diverting designs 
and pictures may be traced, four of which 
we illustrated. 
ing of all is the “SO” mark on the hind 
wing of the South American butterflies 


Perhaps the most strik 


ealled Catagramma, Of course the figures 
are not perfectly distinct in every species 
of the genus; but generally the hind-wing 
displays .on its under-surface a more or 
less obvious “SO” or “SS,” Hence, collee 
tors in Brazil often term these butterflies 
“eighty-eights.” The white markings on 
the thorax of the so-called “death’s head” 
moths are also very impressive, being a 
very good imitation of a skull and cross 
bones, and reminding one of the insignia 


|of a famous German cavalry regiment. In 


German Poland, where the moth is espe 
cially common, it is known by such names 
as the “death’s-head phantom,” and the 
“wandering death-bird,” and is the object 
of much dread among ignorant peasantry. 
The great Indian “snake” moth (Attacus 
atlas) gets its name from the fact that 
the tip of each fore-wing suggests the 
head of an angry cobra seen in profile. 
Other moths of the same family have very 
curious and beautiful designs upon their 
wings, witness the “drooping bud” dis- 
played on each fore-wing of the well 
known “moon” moth (Actias luna). These 
and many other patterns on the wings 
of butterflies and moths constitute a store- 
house to which artists and designers might 
well go when they stand in need of in- 
spiration. Indeed, certain conventional 
designs almost certainly trace their origin 
to the wings of insects. The famous In- 
dian and Cashmere shawls, for example, 
reproduce in their patterns the colors and 
markings of butterflies which belong to 
the genus Cethosia. 

As to the manner in which Nature pro- 
duces these designs on the wings of but- 
terflies and moths, the following brief 
description may be giveu—this being the 
really important point to which the transi- 
tory interest aroused by the designs them- 
selves should be made to lead. The wing 
of an insect may be likened in its struc- 
ture to a kite. It is a membrane stretched 
upon a supporting framework. Often this 
membrane is perfectly smooth and trans- 
parent to the eye, as in the case of a bee's 
wing; but frequently its surface is 
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PATENT ATTORNEYS 





OVER 65 YEARS’ 
EXPERIENCE 






TrRave Marxs 
DESIGNS 
Copyricuts &c. 






INVENTORS are in communicate with 
Munn & Co.. 261 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 

patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents sex 


ited to 


securing va 


ured 


A Free Opinion as to the probable patentability 
wi 








f an inventior be readily given to any inventor 
furnishing us with a r r sketch and a brief de- 
ption of the device in questior A|! communications 
are strictly confiden Our Hand-Book on Patents 
“ be sent free on request 
Ours is the Oldest agency for securing patents; it 


was established over sixty-five years ago 
red through us are described without 


n the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office, 625 F St., Washington, D.C. 





All patents se 


t to patentee 














Classified Advertisements 


Advertising in this column is 75 cents a line. No 
jess than four nor more than 12lines accepted. Count 
seven words to the line. Al! orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


SAMPLE goes with the first letter. Some- 
Every firm wants it. Orders from $1.00 
to $100.00. Nice pleasant business Big demand 
everywhere. Write for free sample Metallic Mfg. 
Co., 438 N. Clark, Chicago 


FREE 
thing new. 


ATTENTION OF INVENTORS 


AS MANUFACTURERS of light machines, we 
desire to broaden our line by purchasing inventions 
outright, manufacturing on royalty or division of 
profits, covering some good machine of light con- 
struction similar to Typewriter or Adding Machine, 
Ample manufacturing facilities and capital. Address: 
Light Machines, Box 773, N. Y 


PATTERN LETTERS 


PATTERN LETTERS AND FIGURES. 
Metal and Brass, for use on patterns for castings. 
Largest variety, prompt shipments. Send for cata/og. 
H.W. Knight & Son, 92 State St.. Seneca Falls, N. Y 


TO OWNERS OF PATENTS 


A representative of a well known firm in Lon- 
don will entertain propositions for exploiting patented 
articles for good hand tools or labor saving devices. 
For further information address Walter H. Cook, 
1111 Fuller Building, Broadway and 23rd Street, 
New York City. 


VEGETABLE PEELING MACHINE 


DOES THE WORK to perfection—peels raw or 
boiled potatoes, beets, peaches and any other food 
products For further information address Henry 
Trust, 82 West 91st Street, New York City. 


MISCELLANEOUS 


FORMULA FOR CLEANING BRICK 


Stonework, prevents white mineral appearing on old 
or new bricks, makes cemetary work like new, 
easily applied, inexpensive. Price, $1.00. J. C. New- 


borg, 47 Brent Street, Dor. Station, Boston, Mass. 
BU-TERAH! Bu-terah! One of the most wonderful 
inventions of the age In every respect a perfect sub- 
stitute for butter. Positively will not become strong. 
For particulars address, L. O. Fox, Woodland, Idaho. 


INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. 
will find inquiries for certain 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and 
the information. There is no charge for this ser- 
vice. In every case ut is necessary to give the number 
of the inquiry. Where manufacturers 
pond promptly the inquiry may 

MuNN 


be repeated. 
& Co., Inc. 





Inquiry No. 9305. Wanted the name and address 
of concerns making paper letters and figures. 

Inquiry No. 9306. Wanted small hardware and 
Other specialties to besold in notion and grocery 
stores Wanted to buy wholesale 

Inquiry No. 9307. Wanted to buy a machine for 
honing and stropping safety razor blades on a com- 
mercial scale 

Inquiry No. 9308. 
manufacturing purposes 
glass is spun 

Inquiry No. 9309. Wanted to buy small woven 
tubing of small diameter for use over the temples 
of spectacles where they go around the ears 

Inquiry No. 9310. Wasted addresses of manu- 
facturers of good selling articles for mail order busi- 
ness catering to the trade of agents 

Inquiry No. 9311. Wanted names and addresses 
of manufacturers of hatpin heads made of colored 
glass; also medals of all shapes 

Inquiry No. 9312. Wanted to buy a machine 
which will pick up a weight the size of a lima bean 
by vacuum process. Must be able to pick up dust, 
gravel, etc. Must be operated by electricity and be 
easily portable. 

Inquiry No. 93813. Wanted to buy Leather Held 
Horse Shoes ued temporarily when shoe cannot be 
naited on in vther words a Leather Boot with iron 
shoe at bottom—strapped over horse's foot. 


Wanted woven glass fabric for 
in large quantities. The 


Inquiry No. 9314, 
for some patented articles which he could purchase 
and manufacture with an investment of from $5,000 
to $10,000. The name of the party will be supplied 
to any of our readers on application 

Inquiry No. 9315. Wanted the name and 
of a concern manufacturing novelty ink wells 


Inquiry No. 9316. Wanted the names of manu- 
facturers and manufact urers’ agents who make pat- 
ented articles and other usetul devices which appeal 
to the public and which can be used in a mail order 
business and by canvass ers 

Inquiry No. 9317. Wanted the names and ad- 
dresses of manufacturers of good selling articles that 
would appeal to the public where exclusive sale in 
certain territories can be arranged for; both to sell 
to the trade and through sub-agents in a house-to- 

ouse canvas. 

Inquiry No. 9318. Wanted rollers and other 
appliances for extracting water and moisture from 
re! . Such as coir dust, with special reference for 
using it os a fuel. : 


address 


White | 


AND | 


You | 
classes of articles | 


address of the party desiring | 


do not res- | 


This enquirer is in the market | 


clothed with a more or less dense growth 
of hairs. Now these hairs Nature has 
taken in hand as her material for picture- 
But she has not left them as 
mere hairs. She has modified them in a 
wonderful way. Butterflies and moths 
make up the order Lepidoptera—a word 
made up from two Greek 
which signify respectively a 
a “wing.” Why? Because the membranes 
of these insects’ wings are clothed with a 
multitude of minute over-lapping scales. 
And these scales are really modified hairs. 
They grow out from the wing membrane 
in exactly the same way, while a complete 
of transition from hairs to 
may often found in a 

As to the manner in which this modifi- 


making. 


“seale” and 


series scales 


be single species. 
cation may have proceeded, we shall gain 
ja fairly clear idea in the following way. 
Let us first think of a hair as a cylindrical 
hag closed at one end. If, now, we pre- 
sume this bag to be formed of an expan- 
sive but material, 
that it could be readily inflated and flat- 





non-elastic we 


tened. By this process, in fact, the cylin- 
drical hair could be converted into a flat- 
| tened scale; and there is little doubt that 
in this way the scales of insects were de- 


| 
| 


rived. Attached to the wing membrane by 
short stalks, and looking like so many 
| little battledores or rackets of innumer- 
able queer forms, the scales are really 
flattened hairs. 

Now among certain primitive insects 


| which live in dry situations, scales seem 
|to be useful as a means of retarding evap 

oration. The quaint little creatures 

known popularly as “silver ladies” or “sil- 
ver fish” (Lepisma), which we find in our 
laruers, may be instanced as an example. 
Their bodies are covered with a 
growth of beautiful silvery scales; and by 
this means a too repid escape of moisture 
| from the surface of the body is prevented. 

Indeed, none of the sealeless allies of the 
ladies” can live long in a dry at 

they literally shrivel up—Na 

| ture intended to dwell 
| among moist surroundings. But the 
| 


dense 


| “silver 

mosphere ; 
having them 
in 


lease of butterflies and moths, no such pur- 


| Pose is served by the scales; so that we 
| may regard them simply as a basis for 
the development of color and color pat- 


them, so to speak, as 
a tapestry of marvel- 


terns. Nature uses 

| so many stitches in 

| ous design. 

| German Inventors and Office 
Furniture 


N the report of an exposition for office 


I 


vineing evidence of the increased interest 
| taken among business concerns in Germany 
in improved office appliances and showed 
also that the German inventor and manu- 
faciurer is alert to the value of trade in 
such appliances and is equipping himself 
to secure a larger share of it than he has 
heretofore had. Referring to typewriter 
exhibits, it is suggested that much stress 
was placed on the various things that the 
machine can do aside from ordinary type- 
writing and that it is safe to say that 
German inventive effort will be directed 
along these lines and that much will be 
|made of such improvements as selling 
| points. If these features are of interest 
|to German inventors, they should equally 
| interest Ameiican inventors who have 
|already done much to develop office ap- 
| pliances and particularly along the type- 
| writer improvements. 


i 

| The International Congr s of 
| Zoology ’ 

pean International Congress of Zoology 
held recently at Monaco 
the patronage of Prince Albert, whose emi- 
|nent position in oceanographic work made 
| this role doubly fitting. It will be remem- 
| bered that the original promoters of 
| zoology congresses were the French scien- 
| tists Milne-Edwards and Blanchard. The 
|congress is held every three years and as- 


was 


sembled in the cities of Paris, Moscow, 
Cambridge, Berlin, Leyden, New York, 


Berne and Griitz. It is probable that in 


1919 at Rome. 


1916 it will be held at Budapest and | 


| *furniture held in April at Frankfort, it | 
: is said that the exposition furnished con- | 


substantives | 
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$100 - $65 = $35 
That’s What You Save 


It will pay you big to investigate the 
Pittsburgh Visible before buying a 
typewriter. $35 is a good piece of 
money to save on a single purchase. 
Yet this machine at $65 actually means 
one-third less in cost than typewriters 
not one whit more efficient, durable or 
finer appearing. 


We sell mostly by mail. That means no 
salesmen’ssalaries —smallbranch-ojfice 
Our overhead expenses are 





expense : 
small and our organization of highest 
efficiency. Is there small wonder, 


then, that we can offer the 


Pittsburgh 
Visible Typewriter 


(A Standard Machine for Twenty Years) 


at such a modest price? We also have a unique 
co-operative omnes plan, by which you can obtain this 
machine in your home and at the same time . 
Made with all the latest improvements, in 
cluding back spacer, tabulator, two-color ribbon 
Perfect touch. Quick action. Absolute alignment. 
Universal keyboard, and writing always visibie. 


Detachable Type Basket 


Entire keyboard can be removed as a unit This 
affords quick cleanin, of type and keys; also best way 
of getting at working parts of the machine. Save $35 
by mailing the coupon now. 
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Dept. 81 , Smithfield and Sixth Ave., Pittsburgh, Pa. 


wave 


money. 


Nw 





It will pay you to send us name and model 
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Scientific America a} awh whethe h } j 
ian Gautenatas anatase ciemaies oc @ wane By A. B. Quincy 
pact neh eyes © pmo | eae ah oy 1 hg pn pePhen : ips ( leaving high school and; But at the present day a number of spe- 
in deriding hy > emg 9A oo wl : looking about him for the best chan-|cial branches of engineering have come 
el into while to direct his energies for|into being, which are rather more closely 
LEE = the fe before m, there are to-day ajl/econnected with the parent science, and } 
(p. Established oa 1824) multitucde f avenues opel We will sup-|therefore require a particular familiarity 
Renss selaer : Troy, Troy, N. . ¥. pre ' e has decided to follow some! with the principles of physics 
valk it ife which is based on one or/amples may be mentioned Sea and 
Polytechnic t of the applications of science This | telegraphy, both of the older type, and 
hi choice omewhat thou! not | wireless 
Engineering ‘ greatly, for at the present da the But we have not exhausted the sciences 
and Science Institute majority of commercial and professional | Qne of the most important, to the busi 
po RN ae pursuits make more or less stringent de-| ness man, we have not mentioned: econ 
, . . . mands for raining based upon scien- | omics All business transactions fall into 
Uns ‘ i : I M tifie study But what are the various|the province of this science, though it ne 
. . - oy ee sclenet nd their applications open to|doubt interests particularly the banker 
(Bed... ' Wi ttemprt ’ ematic or-| the financier and the legislator. The truth 
\ JOHN J. NUGENT, Rexistrar_J der of enumeratio Suppose we begin|is, no one should to-day be ignorant of 
aaa — th the biologics ciences There is|the fundamental concepts of this science 
" " the ) fia plant ecul-| Yet probably no science is so neglected 
The Craven School ture The farme f to-day cannot afford| In one special field this science has of 
Mattituck, Long island, N.Y. to be ignorant of the fundamental prin-| late come into prominence though its 
ciple fl I and who has not heard | name is not often mentioned in this con 
A beys’ - board the of the wonderful achievements of Luther | nection; namely, in efficiency engineering 
prepares : re Burbank, based on an ingenious applica-|The basis of all our actions is the en 
ue a ‘ ¢ 4 t of the principles of heredity, which we|deavor to raise to a maximum the sum 
1 iff i ol now beginning to understand? | total of the pleasures which we can derive 
A ! ret t ent bent; But it is not on the cultivated field | from our activities Now one way to in 
will find =n : I re ent that the applied botanist finds work to|crease this pleasure is to either increase 
7 ian ; f ° “ -" - do The dendrologist pecialist in the! production without changing the labor re 
® YEAR-} rk | bot iny of trees, takes care of our forests | quired for it, or else to leave production 
and tells us how to utilize their products | unchanged, while decreasing the labor in 
Charles E. Craven, D. D., eoduaster to best advantage Then tl is the] volved The efficiency” engineer has 
plant doctor,” akin to the veterinary sur-|come to show us how to do this. The im 
Polytechnic Institute of Brooklyn geon, but giving his attention to plants| portance of his work rises part paseu with 
COLLEGE OF ENGINEERING instead of animals the ratio which the cost of labor bears | 
bay 8 : ‘ , , 'CE.EE And as a special branch of botany there |to the cost of materials in the production 
M.t u : is bacteriolog We have heard so much|of a given commodity An example may 
woe eee of bacteria as breeders of disease that we | serve to illustrate this. Suppose that for 
FRED W. ATKINSON, Ph.D., President ire perhaps sometimes apt to forget that|a certain article A the cost of material 
The New York State School of Clayworking | “' have friends among them as well as|is $10, the cost of labor $1, and that the 
and Ceramics here are first of all the scavenger | efficiency engineer steps in and reduces 
Cy Alfred University |. bacteria, without which we should be hard |the labor item by one half, to 50 cents 
Offers to Hig pressed t« rid of the sewage of our! The total cost of he irticle has been 
re Moen i New . x : great cities And there are bacteria in| changed from S11 to $10.50, or by about 
CHARLES F. BINNS, Director |} the soil, whose action is indispensable 5 per cent Now uppose that anothe 
Alfred, New York |the higher plants growing upon the soil.| article B costs $1 for material, and $1 
° . | guin, we have a number of fermentation | for labor If in this case the efficiency 
New York University industries depending upon bacterial ac-| engineer reduces the cost ef labor to 50 
SCHOOL OF APPLIED SCIENCE | tion—the manufacture of cheese, vinegar,| cents he has effected a saving of no less 
Offers to graduates of approved high schools four | heer, alcohol, and so forth ithan 25 per cent! Anyone who has had 
year courses of stu 6 Olvil, Mechanical and } F 
Chemical Engineering. Bulletin upon application to The medical man is, of course, keenly |anything to do with the manufacture of 
GEORGE C. SPRAGUE, Registrar, interested in bacteria, not only as thejan article in which the cost of labor is 
Washington Square, New York City. | «ayse of disease, but also the means for|the chief, or an important item, will fully 
LEARN TO BE A WATCHMAKER | producing anti-dise ise sera of which the |appreciate the importance of this 
Bradley Polytechnic nee ce Sueded Doatend liphtheria antitoxin is the shining ex No attempt has been made here to evel 
Peoria, Lilinois ample ipproach an exhaustive review of the dif 
— ge: wae _ Zoology claims its own share of the| ferent fields of applied science to which 
‘ k) prizes won by modern industries Here | the young man looking out upon life may 
oe ton po Bene hy ilso the application of the laws of hered-| turn In point of fact, though his prin 
‘ ity wi in the future greatly assist the| cipal attention may be given to one o1 
animal breeder in the proper selection of | other of these or of numerous others 
Rose Polytechnic Institute hi stock And that delicate balance | which we cannot stop to consider, no man 
Terre Haute, Indians. A ge of Engineering , which is struck in nature, keeping each|can afford to allow specialization” to 
Archies teet ur be sive shop an _ = he —e n¢ species in its proper proportion, has been | degenerate into a mere narrowing down 
al! department MEES. President ur, For catalogue} +udied with important results in certain|to one thing, and the modern man of af 
cases where some one species threatened | fairs must have more or less familiarity 
to become an unmitigated pest, unless it| with several—the more, the better—of 
SCIENTIFIC AND TECHNICAL were possible to find an enemy who would| these disciplines It is generally found 
feed on that species and thus keep it with-| that the specialist worthy of the name 
| BOOKS in reasonable bounds knows a great deal more about fields out 
| Another of the natural sciences, geology, | side his chosen one, than most others who 
| is commonly studied in conjunction with | do not claim to have specialized. And in 
WE HAVE IN PREPARA e or the other of the engineering sci-| framing his course of studies the young 
| TION A NEW CATALOG ences, although many will find it both | student will do well, so far as his means |} 
} of scientific and technical books, pleasurable and to their advantage to spe-| permit, to avoid premature specialization 
| which will be ready for distribution cialize here. Geology finds many applica-| Once a good solid foundation of genera 
about April 15th. This catalog will tions, not only in the mining of coal, ores, | knowledge is gained, it may be very much 
| contain the titles and des riptions of gems, building stone, and so forth, but|to his advantage to select some one nar 
3500 of the latest and best books also in civil engineering, wherever founda-| rower field to which to pay special atten 
| covering the various branches of the tions have to be laid, a road built, or tion And he may find it both congeni 
useful arts and industries. water supply provided and profitable to steer somewhat off the 
} OUR “BOOK DEPART- We have so far considered what might pole beaten tracks, and take up one of the 
"i MENT sed CAN SUPPLY be called the “natural” sciences, as dis | hewer developments of science But in 
these books or any other scientific tinguished from the “experimental” sci-|this he shold be guided by the advice of 
or technical books published, and ences, such as physics and chemistry - i me Govenghty mature cal competen 
forward them by engineering is of course applied physics. | person 
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To-day 


New Director for the Leander McCormick Observatory 


AMUEL ALI 
Professor of 
has 
the Leander 
the 
just 


ve from Coh 


University of 
Mitchell has 


where 


photographic 


RED MITCHELL, 
Astronomy at Columbia 


been appointed director 


McCormick Observatory) 
Prof 
sabbatical year’s 
mbia at the Yerkes Ob- 
his chief work has been 
determination of stellar 


Virginia 


spent 


Ph.D., , 


parallaxes with the 40-inch telescope and 
also the spectrographiec investigation of 
the motion of stars in the line of sight 


Virginia, in addition 
Prof. Mitchell will 
feature of photographic 
parallax work. Prof. Mitchell is well 
known to the readers of the SclIENTIFK 
AMERICAN as a contributor. 
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Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 
ters as patents. subscriptions, books, et« his 

|} will greatly facilitate answering your ques 
} tions, as in many ases they have to be re 
| ferred to experts. 1 | name and address 
| should be given on every sheet No attention 
wi I paid to unsigned queries Full hints 
| to correspondents are printed from time to time 
; and will be mailed on request 
| 

12825) R. E. H. asks: Can you give 
me, through your columns or by letter, a 
formula for soap bubble solution? A. We co 
not know any better soap bubble soli tion than 

|} that made from good Castile soap, pure scft 
water, and glycerine The book by C. \ 
ng on “Soap Bubbles,’ which we send tor | 
| $1 is still the best manual on this interesting 
| subject You will find interesting articles | 
jon soap bubbles in our Supplement Nos. | 
iy 579, 654, price ten cents each. 
| 

12826) B. MeD. asks: I would like | 

|} to know if there is any other reason for the | 


| direction of the rotary flow of ocean currents 
the prevailing direction of the trade 
and the contour of the land they are 
against A. There is a r.ason for the} 
of ocean currents other than the | 
blowing over the of the water. | 
do all the ocean currents north of the | 
in the cirection of the 
and in the 
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winds 
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sea-—the finest Bathing 
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Scientific American Reference Book 


N order to supply knowledge in concrete and 


usable form, two of the editors of the Scientifx 
American have, with the assistance of trained 
statisticians, produced remarkable Reference 
Book, containing over seventy-five thousand facts, 


and illustrated by one thousand engravings, for which 





the entire world has been scoured. Immense masses 
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and 1000 illustrations, 
issubstantially bound 


cf government material have been digested with 


esevies a inl dee painstaking care with the collaboration of government 
sign printed in three , M 7 J : 
oe ; officials of the highest rank, including cabinet officers. 
Albert A. Hopkins 
Compiler and Editor 
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MUNN & CO.,, 


gether with four full size sample pages, will be sent on request 
NET PRICE $1.50 POSTPAID 


Inc., “Publishers, 361 Broadway, New York City 
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that a half-inch cable The 
Department of Agriculture 4 
pamphiet upon Lightning Conductors, in which 
>of a No. 3 iron wire is advised. The state 
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On the 

Shore 
of Lake 
Michigan 


In the midst of beautiful parks, Chicago 
Beach Hotel is only ten minutes’ ride from 
business, theatre and shopping center of Chi- 
cago. Bathing, canoeing, tennis, golf, danc- 
ing, orchestra concerts. | arge rooms, ( ool 
breezes. Delicious meals. American or Euro- 
pean plan. Write for rates and booklet. Manager, 
CHICAGO BEACH HOTEL 
Sst Blvd. on the Lake Shore, Chicaro 









A handsome portable 
lamp that gives a brii- 
liant, economical light 
Makes and burns its own 
gas. Makes you indepen- 


dentofgasor electric licht- 


ay companies. Over 200 


styles of lamps, ranging 
from 100 to 2,000 candlepower. 


}| acenrs MAKE BIG MONEY. 
Write quick for catalog. 
The Best Light Co. 

87 E. Sth St., Canton, 0. 
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‘4 SCIENTIFIC AMERICAN 


Another new and decidedly progressive 
development in motor car construction 


will distinguish the 1914 


of the World 





There have been three important epochs in the development of the motor car. 
They were the three important epochs in the development of the Cadillac. 
The history of the Cadillac is the history of motor car progression. 


The First Epoch:— 


Kleven years ago the Cadillac Company produced the 
first practical and durable motor car in large numbers. 

How practical it was: how durable it was, the whole 
world knows, since these eleven year old Cadillacs 
are still in commission. 


The Second Epoch:— 


Five years ago the Cadillac Company, by massed pro- 
duction, scientific standardizatisn and advanced 
manufacturing methods, was the first to demon- 
strate that it was possible to produce a high grade, 
powerful motor car to sell for less than $2000. 


The magnificent results of that demonstration are known 
wherever motor cars are driven:—the record of the cars 
as clean, as honorable to-day as the day they were built. 


The Third Epoch:— 


Two years ago the Cadillac Company first made 


possible a realization of the motorist’s dream of 
an automatic electrical cranking and lighting 
system which banished to oblivion forever the 
awkward crank and the inefhcient illumination. 


Thus, three times have Cadillac policies and Cadillac 


principles left an indelible imprint upon the 


motor car industry. 


Three times has the Cadillac Company accom- 


plished that which was proclaimed impossible. 


Three times has Cadillac progression set a pattern 


for almost universal adoption. 


The Fourth Epoch 








And now a fourth epoch, a fourth period of progression as important as 
those preceding it, is soon to be inaugurated. 
The Cadillac is about to endow the motor car with:— 
A new element of efficiency 


A new quality of luxury 
A new source of economy 


Phe Cadillac Company is not, as you know, given to false 
premises or to false promises. 

Chis new development, like its predecessors, is destined to 
influence the trend of the entire industry. 

Public endorsement of Cadillac development has always been 
more emphatic than our own claims or assertions concern- 
ing that development. 


CADILLAC MOTOR CAR CO. - - 


It will be so in this instance. 


Your recognition of these new 


advantages will be immediate. 


Our next announcement will contain particulars. 
Any expectations which this may arouse in your mind will, 


we feel sure, fall short of your enthusiasm when you know 


the facts. 


. DETROIT, MICH. 








